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jUST as the Glenn L. 
* Martin organization 
pioneered in the solution of 
mastery of the air, it is now 


fecting new contributions 
to the art of aeronautics. 
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T his dnll is designed especizdly for the manufacture and maintenance of 
airplanes - where drilling is through wood and sheet metal requiring 
high speed and a light weight tool. 

It is designed so that its length is 8^^ inches making it an ideal tool for 
work in close quarters. 

SPECIFICATIONS 


Weight Ayi lbs. Drilling Capacity .... in steel 

inches. Equipment: 3-jaw chuck. 10 feet electric 

Speed, no load .... 5000 R. P. M. cable with plug. 

'■ full load .... 3000 R. P. M. Universal Motor-OperatesonD.C. or A.C. 


Furnished for / W. 220 or 250 volts. 



Electric Tool Co. 

Cleveland, Ohio. 
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You like to know you can! 

W HY all this talk about ability to land in small fields? Granted 
there are a great many large airports . . . municipal and 
private . . . and new ones constantly being laid out. But ships 
sometimes do run out of gas . . . and pilots sometimes do land 
“blind” in fog. or ‘'make” a clearing in the woods, or “put ’er 
down in a barnyard.” 

Probably nothing like this will ever happen when you’re flying 
a WACO. Yet if it should, it’s good to know you can set it down 
in such a small space . . . and get out just as neatly. This feature 
of practical value, characteristic of ail W’ACOS from the famous 
Model Nine to the marvelous new “300” Taper-Wing, is one reason 
why more WACOS are being flown tlian any other make of com- 
mercial aircraft. 

Complete details and prices on request 
THE WACO AIRCRAFT COMPANY : : : t Troy, Ohio 
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UNCOMMON DESIGN 



STEARMAN 


The lines of a Grecian urn, and the sturdiness of a battleship— 
the zoom and ogility of a condor, yet when in neutral, as stable 
as o marble cornerstone . . . Design is the very soul of a Stearman 
—and engineering, you might say, is the brains. The body . . . but 
go look for yourself. Inspect the next Stearman you see, and fly 
It, if its jealous owner will relinquish the stick. 

Performance Data Dimensions 





THE STEARMAN AIRCRAFT COMPANY, WICHITA, KANSAS 
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Seymour J. Baum 

formerly manager 

AIRCRAFT DIVISION BREWSTER &. COMPANY 


announces 

the organizing of 

SEYMOUR J. BAUM, INC. 

to manufacture 

ALL WOOD ▼ ALL METAL ^ COMPOSITE 

FLOTATION GEAR 


TANKS Qas or Oil • • WOOD 

and METAL PARTS • COWLINGS • 
COLLECTOR RINGS. 

ALUMINUM • ALUMINUM ALLOY 
• • MONEL and STAINLESS STEEL 
PARTS and FITTINGS. - • • • i • 
ALUMINUM ALLOY HEAT- 
TREATING. 


SEYMOUR J. BAUM, Inc. 

268-288 ALBION ST. ELMHURST, L. I. 

Near Queens Boulevard 

Telephone Newtown 4420 
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routes, Boeing System, with Boeing-buili 
planes, carriM 85,000,000 letters, thou- 
sands of express sh^mencs and 6,000 pas- 

the history of flying. 

Ordiooty planes could not have flown 
this five minion miles, on schedules, on 
the transcontinental and Paciiic Coasts. 

The planes Boeing builds, in the na- 


BOEING AIRPLANE COMPANY, 
aiile. Wash., Division of United 
ireraft & Transport Corporation. 
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GETTING OFF TO A GOOD START 


•TP» Aero 
VsJve Spring 
Lubricant 
ForVaIvcs, Springs, 
and Valve Guides. 
Stayson-Doesnot 

SendSOc^r^pint 


•TP. Aero 
Rocker Arm 
Lubricant 



T iE pilot who shoves off with -TP- 
Aero Motor Lubricating Oil in his 
engine has this advantage: he knows he 
is not going to have to worry about his 
oiL He has side-stepped a lot of unneces- 

-TP- Oils are new— the latest develop- 
ment in scientific lubrication. They have 
been tested and approved by leading 
manufacturers of airplane engines and 
by many leading pilots. They are straight- 
run oils, not blended or compounded. 
produced from pure, paraffine -base 
crude by a process for which patents are 

This process has marked advantages 


over other methods. It removes all the 
paraffine wax, while preserving all the 
lubricating bodies in the crude. Elimi- 
nation of the wax is responsible for its 
low cold test. 

In terms of performance this means 
uniform viscosity at all working tempera- 
tures, minimum carbon deposit and igni- 
tion trouble from fouled spark plugs, easy 
cold priming, immediate oil pressure, per- 
fect lubrication winter and summer, on 
the ground or at high altitudes,— a maxi- 
mum of safe flying hours. 

A handsome, practical Pilot’s Log 
Book sent faee on request. Please use the 


TEXAS PACinC COAL AND OIL COMPANY 
FORT WORTH, TEXAS 
New York St. Louis Los Angeles 



-TBAero Motor Lubricating Oil 


Your Oil Dealer’s Nan 
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VIA SIBERIA 




I 0,000 - Ml SI ^Mi^tSMd 
WARNER-SCiRfo 
per^orM^Mie 




”3S 

E3|?!=£3 


srrs'3s,‘;.:-"Er5r::;zr ■■'"•■ 

WARNER AlRCRAPr CORPORATION 
DETROIT. MICHIGAN 


NER 

Engines 
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Modern Fabrics 'w 



take to the 
ail* ^ ^ 


Till t'Mtft! swirl Jni/t wJJi luxury la lit firliug 
af camjarl uuj seeurilj lu h fauuJ iu ike eukiu urrguge- 
men! aj ikil Sik-’riky A/wpkikiuu, 


Erleruir riew pf u Sikarsity j4mfikikiuu 

Ever more modern and interesting 2re the 
w^ys of decorative fabrics. Here we see two of 
Schumacher's modernistic rayons . . adding a 
hnal note of smartness and distinction to the 
luturious cabins of Sikorskv Amphibian planes. 

The one in the two-chair cabin is a spirited 
modern design in shaded tones of henna. The 
other, a graceful suirl pattern worked out with 
bold simplicity in brown and silver. Both de- 
signs are by Adolph Grivin — winner of the 
first prize at the recent Textile Design Com- 
petition for automobile fabrics. 

You will hnd a wide selection oi Schumacher 
fabrics escepdonally smart in weave and design 
for airplane interiors. They illustrate the stim- 
ulating variety to be found in the Schumacher 
collections which include fabrts for every 
decorative purpose. Modern designs by the 
best contemporary artists side by side with re- 
productions and adaptations from the past. 

F. Schumacher & Co., Dept. V-6, 6o West 
4olh St., New York. Importers, Manufacturers 
and Distributors to the trade only of Decorative 
Drapery and Upholstery Fabrics. Offices alio 
In Boston, Chicago, Philadelphia, Los Angeles, 
San Francisco, Grand Rapids, Detroit, 


FSCHUMACHER&CO 
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H'lnffH to Power — Ibe ensinc is Cbc must vital pari of the 
airplane. ..the very heart. In the Axelsun Airplane Eriuine great 

seleclioD of best materials and curreet leehnical practice in 

arc the pruduel of 37 years' cspcricncc focused in one 
Organiaaliun. engafEcd in the art of fine tool making and 

of precision and exact tolerances, ordinarily beyond 
^ oommcrcial pruelice, arc daily routine in the Axelson . 

Axelson Eneincs arc included Travrl,Ur, Command- ^ 
V • Lincoln Ease, I'arks. Swulluvr and Federal. -’g 


KWOIMES 




mcwliontnp AVIATION 




2058 


AVIATION 





^■^HERE is perhaps no other 
A field of endeavor today in 
which experience is so vital as 
it is in the aircraft industry . . . 
Not only experience in those 
lines peculiar to the air, but in 
the more familiar fields of manu> 
facture, administration, distri' 
bucion, and dealer relationship. 
The Buhl Aircraft Company, 
most recent of the many inter- 
ests which have borne the name 
of Buhl for almost a century, 
brines to aviation an unexcelled 
'ound of wide experience. 


Complementing the soundness 
of this foundation, are the best 
brains and the most skillful 
hands which have devoted 
themselves to aviation since 
its very earliest days. This 
combination of experience 
in a specific field and broad 
experience in many fields, 
means not only that Buhl 
planes are masterpieces of 
design and engineering, but 
that the Buhl Aircraft Com- 
pany offers a sound connection 
to progressivedistributorswhere 
profit and permanence are 
assured. We shall be pleased 
to mail catalogs or details 
of our attractive dealer plan. 


Ill) II li oAircraft Company 


^IAKYNVII.1.1-:, .MirillCAA' 
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SCI NTI LI.A 

Aircraft Magnetos 

Are Selected Because of Their 
Dependability — Simplicity — Accessibility 



SCINTILLA MAGNETO CO. Inc 
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HEADQUARTERS FOR EVERYTHING IN AVIATION" 



CURTISS 
FLYING SERVICE 


AERIAL TRANSPORTATION 


Dealer: “That's the fieauly o( this Curtiss Flying 
Service organization — no matter what you need in 
the way of aircraft Curtiss can supply it." 

Prospect: “A plane for every purpose, eh?” 


operating in 
amphibion just fits your requirements.” 
Prospect: “I’ve heard that Curtiss 
operate a nation-wide system of service 


Dealer: “Yes — and it’s a mighty important step. 
It means that you can get with your plane the same 
sort of service you have come to expect with your 
automobile.” 

Prospect: “Sounds good to me. I’d like to fly that 
Ireland if you could arrange it,” 

Dealer: “Certainly. There's Captain Ervin now, 
he's our New England manager. I’ll introduce you 
and we can arrange a demonstration immediately." 
Prospect: “Fine! You fellows certainly work in 


sehai. 


lony, 

"You bet w 


AGRICULTURAL DUSTING 
FLYING SCHOOLS 


CURTISS FLYING SERVICE 


SoU Salu Atenli for 

cuRTtss aeboplake and motor co.. incorporated 

27 West 57th Street, New York City 



Bigger and Better /Airports 

A n airport can not be too large. The larger it 
is the better chance a pilot has if his engine quits 
on the take off, and the belter are his chances of finding it 
in bad weather. Also it can be divided into take off and 
landing areas, and certain parts can be reserved for in- 
struction and others for transport planes. 

Ijirge cities can afford to build and maintain large 
airports even in spite of the high cost of land because 
of the intensity of traffic. The big passenger airliners are 
in reality being designed around these large airports. 
They could not be operated from many of the fields 
which existed a few years ago or which now exist out- 
side of the larger towns. Their landing speed and the 
momentum of their weight is too great to allow them to 
operate safely out of small rough fields. The airliners 
of tomorrow, as the ocean liners of today, will probably 
ordy be able to operate out of certain large ports. 

The tendency of the aircraft designers to increase 
landing speeds as fast as airports are improved is per- 
haps deplorable, but it is also inevitable. It presents a 
serious problem for the small town which happens to be 
along the line of major air traffic. Such a town can not 
afford to purchase, put in the equipment, and maintain, 
a field of sufficient size to handle our big passenger 
planes. It would seem as if the individual states would 
have come to the aid of the municipalities in regard to 
the major airports of our transcontinental airlines. 

// 

Vnifieil Activity 

ITH the rapid growth of the aviation industry 
there has come a most amazing growth of 
organizations whose purpose is to promote flying in one 
way or another. We have organizations of pilots, me- 
chanics, manufacturers, dealers, distributors, the genera! 
public, and many sub-divisions of each, all seeking to 
advance the cause of aviation. 

Too many organizations trying to do the same thing 
can overlap in their activities, bleed the aviation industry 


i)f time and money, am! greatly dissipate the energy 
being expended for the advancement of aviation. It 
would be well to remember that, "(n unity there is 
strength," and though it may hurt certain groups or 
individuals, the various groups and societies must be 
consolidated wherever possible in order to unify the 
activities being conducted, to conserve the time, money, 
and energy of the valuable men who are giving their 
efforts to this work, and to pre.sent a united front to the 
many grave problems with which the infant aviation 
industry is now faced. 

// 

Official Designs 

T he DEPARTMENT of Commerce has decreed 
that ail planes shall come out of a spin in three 
quarters of a turn after having made six turns. This is 
undoubtedly desirable, but it is doubtful whether, with 
our present knowledge of design, this really adds to the 
safety of flying. Regretable as it may be. we have not 
yet designed planes which will not spin or .stall. It is 
also unfortunate, but apparently true, that a plane which 
IS hard to get into a spin is also hard to get out of a 
spin. Conver.sely, a plane which is easy to get out of a 
spin is also easy to get into a spin. 

According to available figures, the majority of 
spinning fatalities start at altitudes of less than three 
hundred feet, and at this height it is very difficult to get 
out of a well developed stall or spin. Designers are 
doing their best to develop planes that will only spin 
under unusual circumstances and which will come out of 
their spins easily. 

This safety measure which has been adopted by the 
Department is distinctly open to controversy. What is 
even more serious, is that it is one more step toward the 
complete domination of aeronautical engineering by the 
officials at Washington. It is easier to pass safety 
regulations affecting design than it is to repeal them, 
and it will not be long before the civil handbook controls 
commercial airplane design as thoroughly as the Army 
and Navy handbooks control military design. Such a 
condition would in our mind be deplorable. 
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Air Transport 

PROGRESS IN THE 

UNITED STATES 



W ITHOUT DOUBT, tlie United States is em- 
barking upon the greatest era ol air transpor- 
tation the world lias yet witnessed. The year 1929 seems 
destined to usher in the definite realization, in a larger 
way than ever, the results of many years of pioneering, 
painstaking dfurt and accomplishment. Ample capital 
is available, the aircraft manufacturers are developing 
and producing without limitation, airways are being es- 
tablished, and notiiing seemingly stands in the way of a 
nsportation in all its phases and 


full realizi 
witli all its possibilities. 

Since the World War 
plus military aircraft wa 
r transport has been i 


when a large quantity of sur- 
releascd for sale, commercial 
the making. First c 


beginning of the air mail service with army pilots flying 


the mail between New York City and Washington. 
Next, the establishment of the Transcontinental Airway 
with its mail service from coast to coast. Later, the 
lighting of the route, the addition of other routes, and 
now the great 20,000 mi, network of aerial highways 
with their lighting equipment, intermediate fields, at- 
tendants, radio and weather service, are all a matter of 
history, and air mail has become an essential part of our 
daily lives. 

Only in the last few years, almost in recent months, 
have the commercial air transport companies turned their 
attention seriously to the transportation of passengers. 
There have been pionear lines to be sure, the majority of 
them operating successfully and furnishing excellent 
serr ices, but the current year marks the next great step — 
the enlargement of this service to an 
extent that will cause us to take it for 
granted and to depend upon it, even 
more that we have come to accept and 
utilize the air mail. 


W E HAVE ALREADY Witnessed the 
inauguration of several impor- 
tant services, both national and inter- 
national. They have demonstrated 
their need. We are to have at least 
two additional transcontinental lines 
devoted primarily to passenger service, 
and practically all air mail contractors 
are making plans to include it, with 
larger and more powerful planes to 
supplement those which have been pio- 
neering the routes through all sorts of 
weather and throughout the twenty- 
four hours of the day. Passengers 
will ride comfortably in easy chairs 
and berths, their watits attended by 
uniformed stewards, and traveling by 
air will take on the comfort of a 
Pullman journey. 

Within the United States, there 
e.xist all the fundamentals needed to 
fashion successful air transport lines 
and services to any extent for which 
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A/2 Exceptionally Interesting Description 
Present Conditions and of Hovo PV e 
Have Profited from the Experiences 
of European Airway Operators 

By Maj. Clarence M. Young 

Diriclor of AeranauHcs, U. S. DifarlmeM of Commeni 


there could possibly 
be a demand. Our 
present transport 
planes measure up 
to the best to be 
found elsewhere. 

They compare fa- 
vorably with those 
in use by the recog- 
nized airlines of 
Europe, such as the 
Imperial Airways 
of Great Britain, 
the Luft Hansa of 
Germany, and the 
K. L, M. of Hol- 
land. And there is 

what the aircraft 
and engine manu- 
facturers of the 
United States, who 
have made such 
tremendous strides 
in the last few 
years as the de- 
mand for new and 
more efficient air- 
craft has developed, 
will keep us in the 

tions in the produc- 
tion of large, pow- 
erful air liners that 
will be very safe and extremely comfortable as well. 

We possess already a vast network of properly 
equipped airways which follow, in the main, the trade 
trails of former eras of transportation. These airways 
are constantly being added to, and the near future will 
see practically every important industrial center in the 
United States linked up in this rapidly developing aerial 
highway system. 

Due to the forethought and enterprise of both munici- 
palities and individuals, there are being developed in the 


United Slates some of the finest airports to be 
found in the world. .And when it is realized 
that the major portion of this work has been 
undertaken within the last three years, one 
cannot help but be impressed with the tremen- 
dous possibilities immediately ahead, and the 
extent to which we already rely, perhaps un- 
knowingly, upon air transportation. 

D uwnc the last three years privately oper- 
ated compatiies have developed scheduled 
air transport services covering 50,000 mi. daily 
— twice the distance around the earth at its great- 
est circumference. Schedules arc maintained 
with precision throughout the 24 hr. of each 
day, over mountain ranges and through all sorts 
of weather. During this same period personnel 
has been trained, airways have been established, 
radio and weather services organized, extremely 
valuable experience has been gained, and it all 
furnishes the premise for added transportation 
services that will equal or exceed any which 
exist elsewhere. 

In giving consideration to the existing air 
transportation services in the United States, 
from any point of view, it is necessary to be 
mindful of the fact that they have been de- 
veloped without government subsidy, or direct 
aid of any kind, such as many European lines 
enjoy. Sometimes one is apt to confuse air 
mail contracts with subvention in some form 
or other, but such is not the case. To be sure, 
the transportation of air mail by private enter- 
prise has been the important factor in building 
up existing scheduled services, hut air mail contracts are 
awarded upon the basis of competitive bidding, and the 
holders thereof perform a definite service for any 
amounts received. The only service which borders upon 
government aid is the establishment and maintenance of 
the airways, but this is similar to the lighthouse and navi- 
gation service that has been rendered shipping for many 
years. It cannot, therefore, be considered in the light of 
a government aid peculiar to air transportation. 

All things considered, air transportation in the United 


There is, perhaps, no one 
•who possesses a better 
understanding of air trans- 
port in this country than 
MajorYoung. His position 
as Director of Aeronautics, 
a position which inciden- 
tally he has filled to the 
eternal credit of American 
aviation, has enabled him to 
study the entire picture 
from every angle. 

That Major Young also 
possesses a good understand- 
ing of conditions in Europe 
is born out by the fact that 
he recently returned from 
an eight iseeks’ trip abroad 
during vihich time he flew 
over practically every Euro- 
pean airline in his Wright 
‘'Whirl-wind" powered 
Stearman biplane. 




States is building upon its own premise with its own 
initiative, and will advance to any stage where a service 
can be rendered — and the limitations are comparatively 
few. 

TTie question has frequentlv been asked — what have 
we to learn from the extensive experience gained in the 
transportation of passengers, hy various European or- 


ganisations over a period of approximately ten years? 
It cannot be answered in an off-hand manner, b^use 
of some important differences which become manifest 
when comparisons are made. 

A fundamental which must exist in any successful air 
transportation system, whether it be in the United States. 
Europe, or elsewhere, is made up of a combination of 
three things; reliability, speed, and comfort. This in- 
voh-es practically all elements entering into such a sys- 
tem — aircraft, pilots, ground personnel and equipment, 
airways, schedule maintenance, radio and weather serv- 
ices, etc. No substantial variation is permissible. Any 
differences which may exist are. therefore, limited to such 
things as the extent of the service, the schedules main- 
tained, the length of the routes, and to the details and 
refinements which are developed as experience is gained. 

A number of European lines are operating excellent 
services. Some of them involve difficult conditions, such 
as water crossings, mountain hazards, ft^, etc., and one 
cannot help but pa\' his respects to the success with which 
their operations have been conducted. Their routes, as 
a rule however, are comparatively short, a circumstance 
which simplifies schedule maintenance and operation to 
a considerable extent. For example, the flight between 
London and Paris is but two and one-half hours; be- 
tween London and Brussels a trifle less, with an addi- 
tional hour and ten or fifteen minutes between Brussels 
and Cologne ; London and Amsterdam is relatively the 
same, while Paris and Cologne are approximately three 
hours apart, and Cologne and Berlin about three and one- 
half hours. A somewhat similar condition exists from 
Paris south to Marseilles, etc., and from the actual 
operating point of view, a favorable set-up bas been 
developed. 

The routes and schedules in the United States are 
substantially different. A 

volves an airline distance of 
approximately 2,700 mi. It 
crosses three mountain ranges, 
and calls for both night and 
day flying, and requires air- 


\ VERY SIMILAR Situation 
if existsinanorthandsouth 
operation, or in practically 
any direction where through 
services are contemplated — 
and it is the through, long- 
haul service which offers the 
greater economies in the mat- 
ter of time, and justifies the 
cost differential which the 
users of transportation are 
willing to pay. Assuredly, 
there are many locations in 
the United States where con- 
ditions of terrain, or the ab- 
•sence of other transportation, 
make air transportation over 
comparatively short routes ad- 
vantageous and profitable, but 
because of the vast area of 
the country, lengthy schedules 
need he contemplated when 
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consideration is given to air 
transportation a.s a compre- 
hensive national service. The 
difference in this respect be- 
tween air transport operations 
in the United States ami in 
Europe is at once quite ap- 


T he length of the routes 
and the nature anil extent 
of the service also reflects itself 
in the amount of equipment 
needed on airways- Kadio 
communication and weather 
services become somewhat 


diate fields, night lighting 
equipment such as beacons, 
houmlary markers, obstruc- 
tion lights, flood lights at ter- 
minal fields, etc., all enter the 
picture and confront the air 
transport operators in the 
United States with substan- 
tially ilifferent conditions than 
exist elsewhere, and with 
which they undoubtedly have 
had the greatest amoimi of 
experience. 

To offset any disadvan- 
tages which may seem to present themselves in connec- 
tion with longer routes, more ground equipment, etc., (and 
they are merely differences rather than disadvantages) 
is the fact that the services operating wholly within the 
United States are not, or will not be, concerned with the 
more or less annoying business of passports, customs, 
etc., caused by the many border crossings in Europe. 
Many of the air journeys there, even though they are 
hut of two or three hours’ duration, put one in entirely 
different countries, with different languages, different 
customs, and involve the usual examination of passports 
and luggage, anil the formalities of immigration, public 
health, etc. Here we can fly almost 3,000 mi. and still 
be in the same country, ami never see nor hear of a 
passport of customs official. It all reflects distinct advan- 
tages in the general scheme of things and will react most 
favorably in our air transportation system. 

T he foregoing is by no means an attempt to indicate 
that air transport organizations in this country cannot 
profit by the long operating experience of the European 
lines. As a matter of fact, a number of the representa- 
tives of such organizations have visited Europe at various 
times for the purpose of studying their methods, .md 
undoubtedly many things have been put into effect here 
as a result. At least one important phase are the details 
and refinements — the comparatively minor things which 
either irritate or gratify the users of air transportation, 
and furnish the premise for their attitude toward the 
system as a whole. The manner in which they are trans- 
ported to and from the airport, the facility with which 
luggage is handled (or them, the ease with which they 
are transferred to and from the aircraft, their comfort 
in the aircraft while en route, etc., furnish examples of 
the items referred to. Such details are fitted into the 
picture only as a result of experience — an acquired 
knowledge of the needs and desires of the persons con- 


cerned. The\- may appear rclativel\' unimportant — the 
actual transfer of passengers from one location to an- 
other may seem to dominate all other phases. It does, 
of course, but not in the mind of the passenger. He 
either does, or will, take that for granted, hut he will 
not overlook the fact that he was obliged to trundle his 
own lu^age in a taxi to the airport, find his own way 
to the aircraft via the propeller blast, locate his own seat 
reservation, amuse himself eii route by wondering what 
location he is passing over, whether the aircraft is on 
schedule, where a blanket is when the altitude makes the 
cabin chilly, why the belt contraption on his seat, and 
to worry about the aircraft bouncing aroimtl in rough 
air without koowing that it i.s a normal condition in the 
particular locality. These and mani- other similar things 
are of slight consequence to the operations manager, but 
they vert’ definitely leave their mark on the passenger — 
ami after all he is the source of revenue and must be the 
one who is satisfied. The air transport organizations, 
therefore, would seemingly do well to take such items 
into major consideration and put them into effect in the 
beginning rather than to later attempt to overcome any 
prejudices which their absence will surely create. Most 
of the European lines have surely given this phase of it 
a great amount of thought and rlevelopmenl. And this 
is one reason why the European air passenger lines are 
so highly regarded by the layman today. 

Within the United States a thorough knowledge of the 
fundamentals of air transportation exists, extensive ex- 
perience with the operating conditions has been gained, 
airways have been established, equipment and personnel 
are available, and the users of transportation of any kind 
will soon find themselves confronted with air services so 
comprehensive and satisfactory that they cannot help 
blit use them, and eventually take them for granted in 
the same manner they do the railroad, the steamship, and 
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THE GENERAL AIRPLANES 

”Aristocraf 

CABIN MONOPLANE 


F ollowing a long period of service tests In 
accord with Its policy regarding new models, the 
General Airplanes Corporation, Buffalo, N. Y., has 
started production of tlie “Aristocrat" cabin monoplane. 
During the tests, which have been in progress since the 
first plane was completed in July, 1928, die craft has 
been flown by about 60 pilots and has liad 90 hr, or 
8,100 mi. in cross country service- The plane was re- 
cendy uncovered and disassembled, inspected and rebuilt 
for further service tests. 

The Aristocrat is a three place, (^eternally braced type 
powered with the seven cylinder Warner “Scarab" radial 
air cooled engine which develops 110 hp. at 1,850 r.p.m. 
The plane has a wing span of 36 ft. 4 in., an overall 
length of 25 ft. 3 in. and an overall height of 7 ft. 7 in. 
The weight empty is 1,248 lb., the pay load 365 lb. and 
the gross weight, 2,110 lb. 

In performance tests tbe -\ristocrat developed a high 
speed (full load, at sea level and in level flight) of 
100 m.p.h., high speed at 5,000 fL of 105 m.p.h., a cruis- 
ing speed of 90 m.p.h. and a landing speed of 40 m.p.h. 
The rate of climb at sea level is 650 ft per minute and 
the plane climbs to 5,000 ft. in 9J min. and 10,000 ft. in 
26i min- The service ceiling is 12,150 ft- and the ab- 
solute ceiling 14,700 ft. 

Twenty-five airplanes were to be built during the first 
two months of production, twenty during the third month 
and twenty-five per month thereafter. The plane ismaiiu- 
factured under approved type certificate No. 117 and in 
conformance to the requirements of the .-^rmy. Navy ami 
the I.C.A.N. One of these airplanes is being used by 
Commander Richard E. Byrd in the .‘Antarctic. 

Wings are constructed of wood. The spars are of 
solid laminated spruce with additional hardwood facing 
strips at the point of strut attachments. The ribs are 
conventional Warren Truss type, constructed of spruce 
and reinforced with plywood. Standard .•Ur Service 
type drawn rods, one set at the top of the spar and one 
set at the bottom of the spar, are employed as tlie method 
of internal drift bracing. The ribs are attached to the 
spars by means of hardwood angle blocks, screwed and 
nailed on each side. The drag ribs are a specially con- 
structed box type, with straight spruce members bEtwecii 
the Spars, top and bottom. There is a curved spruce cap 
strip at the top to form the wing contour, and plywood 
reinforcements on either side of the spruce members. 
The wing curve employed is the General .Airplanes 


Corporation G.A.C. No- 500 and is tlie liigli lift type of 
curve, giving ample depth for an economical design of 
wing spars. The ailerons are of tbe entering edge bal- 
ance type, extending the total length, Tlie aileron con- 
trol is entirely inside of the wing and the aileron bear- 
ings, as well as the bearings on the operating mechanism, 
are of the ball bearing type. 30 gal. gasoline tank 
is carried in each wing next to the fuselage and the drag 
bracing at this point is plywood on the under surface of 
the wing. The rib spacing, outside of tlie propeller 
slipstream, is IS in., with extra nose ribs between the 

The contour of the entering edge of the wing is main- 
tained by an aluminum alloy sheet, covering top and 
bottom as far back as the front spar. The wing is 
fastened to the fuselage structure by pin jointed fittings 
with ample size bolts, assuring plenty of bearing area. 
This is also the case at the point of attachment of tlie 
lift struts to the wing spars. The wing struts are of 
stream-line tubing with adjustable fittings at one end. 
Great care has been given the design of these fittings 
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both as to (heir attachment to the tubes and the allowance 
for large hearing area at the bolt connection. 

The fuselage is of conventional design employing 
chrome molybdenum steel tubing throughout, with a de- 
tachable engine mount on which is mounted tbe oil tank 
and complete oiling system before the same is assembled 
to the fuselage proper. Hot red oxide primer is pumped 
through the fuselage while the outside of the structure is 
protected with one coat of red oxide primer, on top of 
which is applied an aluminum varnish. The sides, top 
and bottom of the fuselage arc made in the form of a 
Pratt truss. The lift stmts from the wing arc fastened 
to two sturdy flat sheet metal fittings completely sur- 
rounding the longerons. The fairing over the center 
section and top of the fuselage is of formed round 
aluminum tubing, welded and clamped to the steel struc- 
ture, thus making a very light and rigid streamline 
former over the fuselage. 

A rigid pyramid of tubes under the pilot seat takes 
the landing gears shock absorber unit, which is composed 
of hard rubber compression disks. To these built-up 


shock absorber units are fastened sturdy, yet light, alu- 
minum alloy landing gear legs. These legs arc pivoted 
just below the longeron with two large size pins at the 
front and rear of the leg, distributing the load well along 
the longeron. The legs continue as an overhung beam, 
tapering to the point of attachment of the axle which 
carries the wheel. The whole unit is nicely faired with 
an aluminum alloy streamline housing, inside of which 
is carried the brake operating cable. The brake cables 
run over pulleys to the rudder pedals, and are operated 
hy the pilot's heel, thus allowing the hall of the foot to 
be on the rudder pedal at all times. With this arrange- 
ment both brakes can be operated simultaneously or indi- 
vidually. Thi.s, in combination with the tail wheel ar- 
rangement. which operates through more than a 180 d^. 
.angle, allows the pilot to taxi to almost any position with 
great ease. Tires .30 in. x 5 in. are standard equipment 
nn the Aristocrat. 

The type of landing gear used is quite simple and very 
durable. There are only two large size hearings, which 
take all the wear. The tail wheel is an aluminum casting 
with roller bearings and a 10 in. x 3 in. pneumatic tire. 
It is mounted in a fork which is free to swivel 360 deg. 
in an aluminum alloy casting hinged about a horizontal 
axis at the base of the tail post. Shock absorber cords 
are attached to the fork which prevent the latter from 
making a complete circle .mil which insure directional 
stabiliti- while taxiing. 

A CONSiDERABLg AMOUNT of attention was paid to the 
design of the tail wheel and mechanism in order to 
eliminate wear on the working parts as much as jwssible. 
The tail post, at the point of attachment to the tail wheel 
gear, is perpendicular to the ground line with the tail 
down in order to give the desired castor effect. The 
rudder is hinged to the tail post in two places and is cut 
out to clear the tail wheel. 

The tail surfaces arc constnieted of welded steel tub- 
ing. The stabilizer is braced by a strut from the lower 
end of the taiipost ami, in addition, a wire runs from 
the top of the stabilizer spar to the fin. The stabilizer is 
adjustable in the air by means of a self-locking square 
tliread, operated hy a dnim and cable mechanism within 
reach of the pilot. 

The flying controls are conventional and of the stick 
type. Great care was given to the design of the operat- 
ing hearings in order to eliminate wear and slackness- 
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The elevators are operated from the stick control by 
means of cables under the floor- The ailerons are op- 
erated by means of cables from the stick by way of the 
forward lift strut to the entering edge of the wing, where 
they join a belt crank which is fastened to the front spar. 
This bell crank operates the aileron connecting tube which 
passes through the neutral axis of both spars, thus keep- 
ing the entire aileron control inside the wing structure. 
Necessary inspection doors and wintlows are installed 


for |)roper check-up and inspection. The rudder i.s op- 
erated by means of extra flexible cable which jiasses from 
the rudder pedals over jnilleys to the rudder lever. 

The Warner “Scarab” engine, developing 110 lip. at 
1,850 r.p.m., is standard equipment in the .Aristocrat. 
The structure is so designed as to accommodate an Eclipse 
hand starter, .An exhaust collector ring is mounted on 
the forward part of the engine with a connection at the 
lower end passing through the carburetor air heater. .A 
manually operated butterfly valve in this tube regulates 
the amount of hut air so that proper operating conditions 
exist in any temperature. .A cabin heater can be sup]>lie<l 
when desired. 

Uy having the exhaust collector ring around the lower 
part of the cylinder and in front, a certain amount of 
heat is distributed over the crankcase and the lower part 
of the cylinders for cold weather flying. This collector 
attachment is so arranged that a manually operated shut- 
ter can also be installed to regulate the heat. In this 
way the Scarab can be flown from extreme high tem- 
peratures to extreme low temperatures and still maintain 
the desired temperature around the engine. -A metal 
projieller is standard e<|uipmciit on the Aristocrat |>lane. 


As previously stated the gasoline system consists of a 
20 gal. tank in each wing next to the fuselage. These 
tanks have a half-pint sump in the bottom into which is 
attached a water drain and a Anger strainer in accordance 
with Air Corps standard practice. The lines then lead 
down the side of the fuselage to a three-way valve con- 
nection, whereby gas can be taken from either or both 
tanks or both tanks can be balanced. From this three- 
svay valve connection a line runs to the lowest point in 
the gasoline system at which point a C-1 Air Service type 
strainer is installed. A line with flexible connections at 
the strainer and at the carburetor completes the system. 
Great attention and careful consideration have been given 
the gasoline system to make sure that the engine is prop- 
erly fed during all maneuvers of flight, and at no point 
do the lines enter the cabin. The gasoline tanks are of 
unusually thick aluminum sheet with welded joints and 
are extremely rigid but quite light in weight. 

T ub oil- TANK is of 4 gal. total capacity, made of the 
same material as the gas tank and is installed between 
the engine and the Are tvall and is detachable with the 
engine and the engine mount. .A one-piece fire wall, 
which is attached to the main fuselage structure before 
the detachable engine mount is installed, gives the re- 
quired air tightness so that no oil or gas fumes can 

l-arge, well upholstered seats and laminated glass slid- 
ing windows along the entire cabin give the |>assengers 
all that can possibly lie required in the way of comfort, 
light and goc^ vision. The laminated plate glass windows 
just ahead of the pilot and on each side of the cockpit 
slide back to allow the pilot good vision forward and 
down in Imd weather flying. 

The Warner engine is so mounted on the front of the 
plane as to allow the pilot good vision over the top of 
the engine as well as out of the side windows of the plane. 
The pilot sits alone in the front jiart of the cabin. The 
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fuselage, while giving plenty of room at this point, is 
narrow enough to insure good visibility out of l»th sides. 
Where dual control is requited, arrangements are made 
to carry a second control stick and a second set of pedals 
to be operated from the rear seat of the .Aristocrat. 

The cabin of the Aristocrat is upholstered in two-tone 
effect, the color of which blends with the outside scheme 
of the plane. An instrument panel, containing altimeter, 
tachometer, oil pressure gage and oil thermometer, i.s 
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Jame.s H. Steenson is assistant to the president and 



cockpit to the left of the pilot. 

The doors on either side of the cabin are supported by 
two sturdy hinges which are bolted to the structure. 
This prevents the doors from loosening up; a frequent 
occurrence when hinges are wood-screwed to a separate 
frame. The baggage compartment, at the rear of the 
cabin seat, is accessible from both the cabin and the 
outside of the plane. 

The remarkable performance of the Aristocrat in get- 
ting in and out of small fields goes far toward making it 
an ideal plane for cross-country flying. The .Aristocrat is 
easy to handle as it can be flown “hands off" under nor- 
mal weather conditions. 


Cruising speed ( 1,670 r.p.i 
Landing speed 
Take off nm (still air) 

Oimb at sea level 
Climb to 5,000 ft. . 

Climb to 10,000 ft. 

Service ceiling 
Absolute ceiling 

Gasoline consumption at cruising speed 
Gasoline capacity (normal) . 

R ange at crui.sit^ speed 
Endurance at cruising speed 
Cost of plane F.A.F., Buffalo, N. Y. 


90m.p.h. 
40m.p.h. 
300 ft. 
650 ft. per min. 
. 9imin. 
26imin. 
12,150 ft- 
. . 14,700 ft. 
6Jgal. per hr. 
40 gal. 
540 mi. 
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Aircraft Control OF 


FOR EMERGENCY 


A mong the noticeable tendencies in the growth 
of aviation is the increased attention placed on 
suitable landing fields. With the acquisition of numerous 
landing fields, and the resulting necessity for lighting 
equipment, a new problem presents itself. 

If the use of emergency fields is going to be extended, 
some means of control for floodlighting must be provided. 
It is not practical to keep these fields floodlight^ during 
all hours of darkness. Illumination tor landing fields 
calls for large amounts of electric power and expensive 
lamps, not counting the cost of the auxiliary equipment. 
The ordinary floodlighting projector using a 3-kw. lamp 
for its source of illumination and projecting approxi- 
mately a million beam candlepower. costs fifty cents an 
hour for the power consumed, at airrent power rates and 
cost of the lighting bulb. Several such lights are required 
for adequate illumination of a runway. The future 
emergency field located on important air lanes between 
large cities cannot be illuminated during the hours of 


darkness unless heavy air traffic could justify the ex- 
penditure. 

Watchmen cannot be considered dependable, since in 
case of inclement weather they would not be able to 
distinguish a plane in distress sufficiently in advance to 
render assistance, also the element of human error 

Radio, light and sound are the only means available 
for communication between aircraft and ground. Radio 
offers a medium of control that at present is somewhat 
expensive and the equipment is heavy and complicated. 
In addition, the limited wave channels at present avail- 
able prevent extensive use of radio as a means of control- 
With the rapid advance being made in the art of radio, a 
solution of the.se difficulties may be reached to permit 
the aircraft of the future to be equipped with a single 
fool-proof radiophone that can be ns^ as a means of 
communication and control, for emergency landings. 
While successful control by means of light has been 
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LIGHTING 


By Gustave E. Heberlein 



demonstrated by ^■arious experimenters, the use of light 
sensitive deuces has proven more or less limited. Most 
of the attempts at remote control have used a scheme 
whereby the light received by a photo-electric cell on the 
ground from an aircraft equipped with searchlights was 
used as the signallir^ medium. The chief limiution of 
this scheme is that the aviator must locate his landing 
field with the plane searchlight before the control can be 
accomplished. Obviously this is an undesirable situa- 
tion, since in case of fog or darkness the field cannot be 
seen. Since the device is dependent upon the intensity 
of the light beam, operation at a distance cannot be ob- 
tained, Further, the photo-electric apparatus must be 
disconnected during the daylight, another disadvantage. 

T he ihi*d elesient available for control purposes i.s 
sound. Here an advantage is presetit over that of 
light in that a sound wave is not usually directional. The 
pilot can locate a field in fog, in darkness or in daylight 
providing the .signal from the plane can be picked up by 
an emergency field located within the radius of action of 
the sound device. In addition, if a sound device resonant 
at one particular frequency is used, operation can be had, 
independent to a large extent of the volume of sound, 
permitting operation at a distance or at close range. 

Some time ago a test was conducted between the night 
air mail flying from Cleveland, O., to Bettis Field, Pa., 
in which the airport lights were energized by a relay 
operating from the sound of the plane's engine. In this 
demonstration, the receiving sound relay was tuned to 
the particular engine used, and as soon as the plane came 
into the radius of action of the relay, the sound of the 
engine actuated the relay, turning on the flood lights. 
The sound relays could be operated at large distances 
by the noise of the plane’s engine but this extreme sen- 
sitivity brought out one disadvantage. The noise of 


engines on motor trucks or passenger cars, when the 
engine was speeded up, would energize the relays and 
turn on the lights, even though the particular automobile 
was quite a distance from the field. Since the chief 
cause for forced landings is the case of engine failure, 
the use of the engine as a sound signal device is out of 
the question. 

The sound signal device to be practicable must be of 
some special nature which will operate as long as the 
plane is in motion or aloft. A wind-driven siren will 
meet these requirements, for as long as the plane is in 
motion the siren can be operated, In addition, the siren 
offers other advantages. It is light-weight, simple, fool- 
pr«f and can be used for other purposes as will be 

the sound frequency varies from zero to some high pitch ■ 
determined by the siren speed and the number of ports 
on the periphery. The fact that the siren operates be- 
tween certain limits of frequency is particularly advan- 
tageous for use in control of the airport since the receiv- 
ing relay can be set for one definite pitch and the siren 
must pass through that pitch as it gathers speed. 

If a sound sensitive device is used as a relay, it must 
necessarily be one which will respond only to one par- 
ticular signal and it must be sensitive and dependable. 
The airport lighting relay is built around that principle. 
The heart of the device is a selective reed relay and a 
Knowles "Grid-Glow" tube. The reed relay proper con- 
sists of a mechanically tuned steel reed actuated by an 
electromagnet. This reed is sensitive to only one pitch 
or frequency of the many in the audible sound range. 
The Knowles tube is a neon gas tube which can be set 
in operation by an infinitely small amount of energy, but 
it will release an appreciable amount of energy. The 
lube can operate an electro magnetic relay directly. It 
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has been said of the tube that it cat: be set in operation 
by as much energy as a fly expends in crawling up one 
inch of wall. When the tube is in operation it glows 
with the characteristic pinkish glow of the neon gas 
street sign. The tube passes an electric current propor- 
tional to the intensity of the glow. This current is 
utilized to operate the field switches and contactors of 
the floodlight circuits. 

To pick i:p the sound waves from the siren on the 
plane two or more microphones or “electrical ears” are 
used. The microphones are installed about the boundary 
of the emergency landing field. The use of more than 
one microphone is necessary to enlarge the radius of 
action of the airport relay. 

When a sound wave is picked up by a microphone, the 
wave is convened into electric impulses of the same 
frequency as the sound wave. The electric impulse is 
passed on to the reed relay. If it is of the correct fre- 
quency the reed relay closes its contacts, which upsets 
the balanced state of the Knowles tube, causing its opera- 
tion. Immediately sufficient electric current is passed 
to operate the relays which, in turn, energize the field 
lights. 

To minimize any chance of false operation, a time 
delay is incorporated in the reed relay, so that it is neces- 
sary that the frequency change at a certain definite rate 
in order to actuate the device. False operations from 
stray whistles, extraneous noises or other disturbances 

The airport lighting relay was recently demonstrated 



at Newark, New Jersey, Mnniciiral .\iri)ort, which was 
larticularly well adapted for the test. In addition to 
hangar, wind-cone, boundary and obstruction lights, the 
field has three banks of flood lighting projectors with 
a total of 24,000,000 beam candlepower. For the illu- 
minatioo of either of the two runways, the cross run- 
way or the main runways, it is necessary to have two of 
the three banks illuminated. The present practice en- 
tails the use of a watchman who lights the field for either 
of the runways, depending upon the wind direction, as a 
plane circles for landing. Besides the lighting equipment 
already mentioned, there is a ceiling projector, a revolv- 
ing beacon light and an auxiliary emergency arc light 
projector. 

F or the deMOJISTRatiom the microphone was mounted 
on the tower of the revolvii^ beacon. Wires were 
strung from this tower to the airport relay situated in a 
control field house for the flood lights, 

Tlie wind-driven siren, which in appearance is similar 
in size and shape to that ordinarily used on a fire truck, 
except having a propeller drive, was clamped to a strut 
on a Ryan monoplane of the Washington-New York 
airline- In the cabin were Lieutenant Richard Aldworth, 
manager of the Newark Airport; Peter J. O’Toole, Jr., 
supervisor of Port Newark; Robert Illingsworth, West- 
inghousc lighting engineer; and Pilot Peter Bransom. 

Arrangements were so made that, after the plane was 
aloft, the lights were to be turned off. The plane was to 
fly across the field three times, each time the siren was 
to energize the lights and they were to be turned out by 
attendants on the ground- ’The fourth tiiiM the lights 
were to be left on to permit the plane to laqi 
For the first test the plane flew over the airport at 
an elevation of 1,800 ft. when Lieutenant Aldsworth 
sounded the siren. The sound hardly had reached the 
ears of the spectators assembled On the ground when 
the switches closed and the runway was flooded with 
light. 

The lights were turned out again and the plane sped 
out to the southward. This time approaching from the 
south flying at an altitude of 2, OCX) ft. the siren was 
sounded when the plane was about 2,(XX) ft. away. 
Again the relay went into action and the lights flashed 
on. The plane then made trips from the east and the 
west and each time when the siren was sounded the 
lights were turned on by the relay apparatus. 

An amusing incident occurred at the conclusion of the 
tests after Bransom had landed. Newark Motorcycle 
Police Sergeant E- E. Tucker conducted an experiment 
of his own. Sergeant Tucker moved his motorcycle 
within fifty feet of the microphone stand, with no one 
aware of his intentions, he started his electrically operated 
warning siren. As the siren gathered speed, it reached 
the critical pitch to which the relay was tuned and then 
the flood lights flashed on. Sergeant Tucker’s audience 
was so surprised that several repeated operations had to 
be performed to satisfy all. The Newark tests with the 
airport lighting relay were indicative that the device 
would aid in removing the hazard of emergency landings. 
The device itself is inexpensive in upkeep, and the power 
consumed is le.ss than that needed for an ordinary 
Mazda lamp. 

The simplicity and low cost of the wind-driven siren 
should prove attractive to aviators, and should aid in the 
extension and use of this system of airport lighting 
control. 
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Ford Motor Company 

AND AMERICAN 
AERONAUTIC DEVELOPMENT 


The Trials, Tribulations and 
Successes of William B. Stout 
. . . ^fhe Man Who Sold Henry 
Ford on the Airplane ” 


By John T. Nevill 


F ew STORIES in American business organiza- 
tion can be found to equal that of the organization 
of the Stout Engineering Laboratories, Inc., and, later, 
the Stout Metal Plane Company, in Detroit, shortly 
after the World War, 

William B. Stout, the man around whom both those 
companies were organized, has been called "the man who 
sold Henry Ford on the airplane." However that may 
be, Mr, Stout will be recorded in aviation history as the 
introducer of the thick winged internally trussed full 
cantilever monoplane in America, as well as the producer 
of the first all-metal airplane in this country. 

William B. Stout was bom in Minnesota, the grandson 
of David Bushnell, who designed and built the world's 
first submarine, a contraption used in Revolutionary 
days against the British. At the age of 14 — that was 33 
years ago— William 13. built and flew his first model 
airplane. Stout's model had a propeller of chicken 
feathers operated by a rubber land — and it flew. He 
then constructed one, using turkey feathers. It did not 
fly. Several years later, while a student at the Uni- 
versity of Minnesota, he learned why. 

There are a lot of interesting things in Stout’s life 
during those years concerning his work in designing 
and building bicycles and motorcycles, touring Europe 
as an itinerant journalist, conducting a boys' column on 
a St. Paul newspaper, and organizing a model plane club, 
but we will not go into them. 

In 1909, Glenn H. Curtiss, who in 1908 had won the 
Scientific American trophy at Hammondsport, N. Y., 



brought his fajiious "June Bug” to Sl Paul for an air 
meet, held in conjunction with a fair and cirais. Then 
and there "Bill’’ Stout obtained his first view of a real 
airplane. Instead of hel|>ing feed and water the 
elephants, which work a lot of boys cho.se. Bill elected 
to assist the then "dare-devil aeronauts" push their 
“aeroplanes” around the field. Eugene Ely was there. 
So wa.s Lincoln Beachey, inventor of the "Vertical 
Drop," “Dutch Roll,” "Ocean Roll,” “Turkey Trot,” 
“Figure Eight.” and other “death defying” stunts now 
used in everyday flying. Ely was a Curtiss pilot, and 
Beachey still was a novice heavier-than-air pilot. 

From his experience gained on that field, his subse- 
quent writings, his efforts in model plane work and his 
lectures on ".Xrtificial Flight" Stout gained somewhat 
of a reputation in the vicinity. The result being that, in 
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September, 1912, at which time Chicago lield an air meet 
on the lake front. Stout was asked by the Chicago 
Tribune to coach a crew of their reporters in reporting 
the meet. Due to this help the Tribune scored a "beat” 
practically every day. during the week of the meet- 
With the backing of Harold McCormack, Stout then 
founded Aerial Age and edited that magazine for nearly 
two years, until it was sold to Eastern interests, to later 
go out of existence following the start of the World War. 

Articles on cycling written by Stout for Molar Age 
attracted the attention of the Scripps-Booth people, of 
Detroit, who brought him to Detroit to work with them 
in designing and producing motorcycles. Mr. Stout 
went to Detroit, but instead of helping the company 
build motorcycles he designed for them a small automo- 
bile, later becoming chief engineer, advertising manager, 
and general salesmanager, respectively, of the Scripps- 
Booth Motor Car Company, 

Shortly before the War broke out in Europe, Alvan 
Macauley, presidait of the Packard Motor Car Com- 
pany, persuaded Stout to go with Packard as aeronauti- 
cal engineer in charge of building aircraft- As outlined 
in the last article, the Packard company, for some time, 
had been experimenting with aircraft engines. It was 
during Mr. Stout's tenure as aeronautical engineer that 


Stout's idea, despite the fact the Aircraft Production 
Board had approved his proposal, and he had to sur- 
mount numerous diffiailties in carrying out his plans. 
Through a friend, W. C. Rands, of Detroit, Mr. Stout 
finally succeeded in seeing such a plane completed. Mr. 
Rands later induced C- W. Nash, automobile manu- 
facturer, who, in the meantime had become chairman 
of the Aircraft Production Board, to look it over. 

Following its completion by Mr. Rands, the “Bat 
Wing" was taken to McCook Field for tests. This was 
late in 1918, after the signing of the armistice. Mr. Stout 
was given a 150 hp. Hisso to install in the craft for 


the Packard company completed and tested its initial 
plane engine on the rear end of a truck. 

At about the time America entered the War Mr. Stout 
was called to Washington to act as technical advisor to 
the Aircraft Production Board, then headed by Howard 
E, Coffin, of Detroit. He had heard the statement rela- 
tive to DH's of that date, that out of the total horse- 
power available, 93 hp. went into lift and 137 hp. into 
parasite resistance. His first thought, then, was to rid 
the airplane of as much parasite resistance as possible. 

.Mr. Stout then advanc^ his first conception of what 
later was destined to develop into the Ford transport 
monoplane of today. His idea was to construct a thick 
winged internally trussed monoplane, a plane which 
would be all wing, with but a small nose on which to 
place the engine. Unknown to him. Junkers had been 
experimenting with the same type of craft in Europe. 

At that time there were no known thick winged airfoil 
sections, the thickest being the R.A.F. 6. Mr. Stout, 
however, drew up a prospectus to show the peculiar 
shape of the plane he had in mind- For structural 
reasons it had a tapered chord of four to one. The tail 
surfaces were attached at the center of the span, where, 
of course, the chord was the deepest. The plane was to 
be finished with veneer and the pilot was to sit in the 
wing. So was born the Stout "Bat Wing." 

Army authorities did not at fir.st take kindly to Mr. 


the test flights. Lieut. "Jimmy" Johnson, now with the 
Buhl Aircraft Company, was assigned to test it. Before 
the plane could be taken off the ground, however, be- 
cause of a faulty pump shaft so much steam had "been 
generated that the radiator was blown off. 

This was repaired and the plane towed to one corner 
of the field, where it was filled with ice water. Johnson 
started out, and managed to get the plane into the air, 
but was compelled to land at the opposite corner of the 
field because of the steam already generated- Despite 
the brevity of the flight, the first thick winged mono- 
plane ever built and flown in America had proven the 
feasibility of this new type of structure. 

M s. STOUT returned to Detroit thoroughly convinced 
that aviation had a definite place in our commercial, 
as well as in our military activities. His ambition was to 
construct a commercial plane upon the same principle, 
except that a four-place cabin and fuselage was to be 
buiit beneath the wing. With the backing of R. L. 
Stranahan. president of the Champion Spark Plug Com- 
pany, he organized the Stout Engineering Laboratories, 
and began construction of his plane. Like the plane 
Stout had designed for the Army, the commercial "Bat 
Wing," was covered with veneer. Instead of a ISO hp. 
"Hisso," however, it was powered by a 200 hp. 8 cylin- 
der Packard engine. It was completed in 1921, and 
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taken to Sclfridge Field for tests. Bert Acosta was 
selected to test fly it. Originally, .\costa intended only 
to taxi the plane over the field to "feel it emt," but it 
taxied so well on the first attempt that the pilot took it 
into the air. 

Having again proven his de.sign Mr. Stout conceived 
the idea of building a larger plane. The United States 
Navy, meantime, had interc.sted itself in the thick 
wingri design, and contracted with Stout to build a 
large internally trussed twin engined monoplane to lie 
covered with metal. 

This plane, known as the ST torpedo plane, was 
powered with two 300 hp. Packard 1237 engines, and 
was the first all metal airplane built in the United 
States, Besides a torpedo it was designed to carry two 
men, and five hours of fuel. The duralumin obtainable 
in those days was of very poor quality as compared 
with the material available today. 

The torpedo plane was completed at a great expense, 
costing the Stout company more than S162.000. "Eddie” 
Stinson, now president of the Stinson .-\ircraft Cor- 
poration, who had gone to Detroit- following instruction 
work during the 'World War, was chosen tii test it at 
Sclfridge Field in 1922. 

Stinson tested the plane under full lead, finding it 
had a maximum speed of 113 m.p.h. He .subsequently 
made 14 flights with the torpedo plane, all nf them en- 
tirely successful- -Although Stout had constructed a set 
of metal pontoons for the Navy job they were ne\’or 
installed. 

When the plane was deemed ready for delivery tliv 
Navy Department sent an officer to I>ctroit to test fly 
it before acceptance. Becan.se of the great cost of build- 
ing the plane. Mr. Stout and his associates, gathered nii 
and about one of the field hangars, and fairly trembled 
during the.se tests. 'I'heir apprehensions seemed to he a 
foreboding of what was destined to ocair. Oniiing in 
to land, according to Mr. Stout's description, the naval 
pilot flew downwind. He had just skimmed over the 
tops of some Irees «hcn a ilownward current of air 
struck him. In the words of Mr. Stout, "he made a 
perfect three-|M)ini landing — alx>ut 15 ft. too low." 
Although the pilot was not seriously hurt, the plane was 
completely destroyed. 

Bill Stout has described that day as the "bluest in 
his business career." Although, having exiierienced a 
loss of $162,000 in the Selfridge Field sinash-ni), he 
harbored no grudge against the Navy Department, but 
did feel as though he was "through with government 
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coinract.'.'' 'I'he Navy Dejwrtmeiit helped him bear 
the loss, and two years later .Admiral Moffat told him 
the Navy's share of the "crack up" expenses "was one 
of the best investments the Navy Deianment ever 

Determined to get a new start, Mr. Stout then con- 
sulted several Detroit bankers and lawyers, including 
Frank G. Smith, vice-president of the First National 
Bank, and Harold H. Emmons, a lawyer, who, as out- 
lined in the previous installment, had been in charge of 
airplane engine building during the World War. He 
desired to get their views as to the best manner of secur- 
ing hacking for a new venture. This venture developed 
into the Stout Metal Plane Compan)-, forerunner of the 
l>resent Stout Metal Airplane Company, Division of 
Ford Motor Company. 

The Stout Metal Plane Ccmipauy came into being 
during 1923. after one of the strangest methods of busi- 
ness organization on a large scale ever before known. 
It was decided to secure a large number of stockholders, 
each to put up about $1,000. Stout mimeographed a 
considerable number of letters, and niailed them out to 
infliiemial men all over the country, enclosing within the 
envelopes a blue print drawing of the plane he had in 
mind. The recipients of the letters were asked to mail 
in their checks in order to secure "an education in 
aviation," and were flatly informed that there existed 
no likelihood that any of their "investment" would ever 
be returned. Stout mid his associates, including Stanley 
E. Knaiiss. mm- general manager of Stout .Air Services, 



Inc.. Colonel .Sidney U. Waldon. a prominent figure of 
the -Aircraft I’roiluction Board days, and others, sup- 
plemented this idea by going nhoiit iieraonally and 
soliciting' funds. 

After some $20,000 had been collected actual nitr- 
ation of the Stout Metal Plane Company began. With 
this money the aunpany began construction of a four- 
place "Air Sedan." an all metal cabin monoplane, built 
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additional "iitockholders” in order to insure against a 
cessation of the work. At tliat time only about 15 more 
or less small companies, including those operating under 
government contract, were building airplanes for the 
market. 

Despite what had taken place and what was taking 
place in American aviation few men, at that time, dared 
admit they were inclined to take the idea of commercial 
aviation seriously- ,\s outlined, however, wartime ac- 
tivities in aeronautics had given a number of wealthy 
men of the nation just enough interest to make them 
deem it justifiable to gamble on this new and fascinating 
industr)’. Thus it was that Bill Stout could find a con- 
siderable number of men — men who had money to lose — 
who were willing to “invest” their money with Stout in 
his venture. 

With all due respect to the sportsmanship of these 
gentlemen, it must be stated that Stout and his asso- 
ciates did not find the business of raising this money 
an easy job. Even after beginning operations they 
found the problem of meeting rent bills, payrolls, and 
other obligations incidental to operating a manufacturing 
plant, a difficult one. 

The matter of finances, in fact, was the Stout com- 
pany’s only real concern. Everything else about the 
building of airplanes had been satisfactorily solved, in 
the company's own mind, at least. The company's pay- 
roll amounted to approximately $400 a month. To raise 
this money it was found necessary, time after time, to 
go out and bring in additional stockholders. In that 
way the i>ayroU was paid at times by outsiders, who 



bought their way into the company by furnishing suf- 
ficient funds to keep the company alive for another 
week. Such a spirit on the part of those stockholders 
was not sound business. It was not charity. Yet, it 
was not altogether a faith in the future of aviation. 
But was a finer spirit of sheer sportsmanship ever known 
in the business world? 

Edsel Ford owned $1,000 worth of that stock. He 
also bought $1,000 worth for his father. William B. 
Mayo was another stockholder. So was Charlie Bohn, 
the Fisher brothers, Walter P. Chrysler, Lawrence Buhl. 
J. G. Vincent. Harold Pitcairn. R. E. Olds, Harvey 
Firestone, P. W. Litchfield and many others. The stock- 
holders. in fact, attained a maximum number of 138, 
including many of the most prominent bankers and 
manufacturers of the nation. Besides Edsel Ford, Stout, 
Mayo, Bohn, and Fred Fisher, the Board of Directors 
included J. B. Book, Jr., Walter O. Briggs, Charles T. 



Bush, Harry R. Graham, George M. Holley, C. F. 
Kettering, Eugene W. Lewis, Fred W. Warner, .Arthur 
T. Waterfall, and R. A. Stranahan. Among the more 
jirominent of the stockholders, in addition to those al- 
ready named, were; Marshall Field, William E. Scripps, 
Earl Holley, Roy D. Chapin, Harry M. Jewett, Sidney 
D. Waldon, R. W. Judson, W. S. Knudsen, Harold H. 
Emmons. Alvan Macauley, Gar Wood, .Albert Champion, 
Alex Dow, Phillip K. Wrigley, B. F. Everitt, William 
E- Metzger, R. L. Polk, Horace E. Dodge, Arthur H. 
Buhl, E. L. Claxton, E. G. Wilmer, C. S. Mott, Joseph 
Boyer and E. D. Stair. 

E vkk with such an imposing list of backers Bill 
Stout's life in those days were not without their dark 
moments. One story Mr. Stout tells is this : 

It was one of those moneyless week-ends, when every 
official of the com(iany was wracking his brain to avert 
the shut-down that seemed imminent- A payroll was to 
be met- Bills for material were to be paid. Rent was 
due. Other obligations were looming. The list of 
prospective “stockholders" seemed about exhausted. In 
short, a financial crash appeared certain. And it was a 
glum group indeed that gathered about Bill Stout that 
Saturday morning to discuss the situation. Stanley 
Knauss was there, as was Glen Hoppin, Stout’s brother- 
in-law, .Alex Runkis, George Goin, Walter Engle, George 
H. Prudden, Louis Henry, and Evan Wright, most of 
whom are still with either the Stout Air Services, Inc., 
or the airplane division of Ford Motor Company. 

When a postman walked into the office virtually every- 
one present thought disgustedly of more bills and gave 
him little notice. Stout, however, was interested by the 
name printed on one of the envelopes delivered by the 
mail carrier, and opened it. It was from a manufacturer 
enclosing a check for $1,000 royalty on the sale of a toy 
golfer Mr, Stout, several years liefore, had designed and 
forgotten about. So the company was safe from bank- 
ruptcy, at least for another week or two. 

The third of this series of articles by Mr. Nevill will 
appear in an early issue of Aviatios. 
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New Colonial Service 
Orders 50 Fairchilds 


Detroit Aircraft Corporation 


FARMINGDALE (l. i., h. y.)— C ol- 
onial Flying Service, Inc., the new 
affiliated company of the Colonial Air- 
ways System, has signed a 50-plane 
order with the Fairchild Airplane 
Manufacturing Corporation here. This 
order covers various types of planes, in- 
cluding five Fairchild “7rs,” twelve 
Fairchild four-place cabin planes and 
33 two- and three-place open cockpit 
sport and training planes. The order 
has an aggregate .value of $400,000. 
The contract calls for deliveries be- 
tween June 1 and Nov. 1 of this year. 

Fourteen Fairchild cabin monoplanes 

lines covering the Boston-New York 
run by the Colonial Air Transport; 
New York-Montreal by the Canadian 
Colonial Airways, Inc., and Albany, 
Buffalo and Cleveland by Colonial 
Western Airways. 

The Colonial Flying Service, In- 

broaden the activities of the Colonial 
System by operating flying schools, 
doing la-xi work, charter and photo- 
graphic service as well as airplane dls- 

At the present time Colonial has 
thirty-five transport pilots. These 
pilots will form the nucleus for student 
instructors and from whom much valu- 
able practical e.xperience can be ob- 
Uined. Instruction will be given on 
Fairchild “7I's", "41’s”, Fairchhild 
KR’s, Fleets, Tri-engined planes and 


United Aviation to Air Investors 


CHICAGO <iLi„) — Stockholdei 
United Aviation Corporation, have 
firmed the plan whereby the firm 


under the t 




1, Inc 


... ...k City. Harvey L. Willi 

is president of the latter firm, while 
Lawrence Scudder heads United. Or- 
ganized in 1928 as a holding firm, 
UA.C. at present controls Scenic Air- 

Gray G^e Air Lines. Inc., and North 
Shore Airport Corporation. 

Announce J-6 Loening Sport 


NEW YORK ( N. Y-)— Through its dis- 
tributor, Cox & Stevens Aviation Cor- 
poration, Keystone Aircraft Corporation 
has announced its new Keystone-Loen- 
ing “Commuter,” a four place all-melal 
dual-control sport amphibion. A cabin 
craft to sell for $16,800, the Commuter 
is powered with a 300 hp. Whirlwind. 
A bullet-shaped nose distinguishes the 
body of the new model. 


Formed in Nine-Firm Merger 


Advance Concern 
iVow ISamed Waco 


TROY (OHIO) — Waco 
craft Company is the 
name of the Advance 
craft Company, this cit) 
was deemed advisabli 


the name, it is further stated 
in the announcement of the 
company, is “Wah-co." 


Fairchild Announces 
KR«21 Training Biplane 


FARMINGDALE (l. i., n. y.)— F air- 
child Aviation Corporation announces 
production of a new model plane espe- 
cially designed for training purposes to 
be known as the KR-21, a two-place 
biplane. 

The machine to be made in the newly- 
acquired Kreider-Reisner plant at 
Hagerstown, Md.. is powered with a 
Kinner 100 lip, engine, or at the option 
of the buyer, with a Warner 110 hp. 
plant. Fuel and oil capacity are put at 
33 gal. and 2 gal., respectively. 

Equipment, it is stated, will include 
airspeed indicator, altimeter, compass, 

gauges, dual controls, engine cover, 

complete tools, engine instruction book, 
wiring for navigation lights, celluloid 


ing points, detachable pan. and also oil 
temperature and pressure gauges in the 
front cockpit. The price complete will 
be $4,485 with the Kinner and $5,850 
with the Warner engine. With the 
latter power plant, the plane is desig- 
nated the KR-21B, 


Inspect St. Louis Schools 
ST. LOUIS (mo.) — Representatives 
of the Aeronautics Branch, inspected 
aviation schools in this area last week, 
following adoption by the Department 
of a plan for nation-wide inspection and 
rating of civilian flying schools. 


Lockheed, Eastman, 
Winton Latest to Join 


DETROIT (MICH.) — Formation of 
Detroit Aircraft Corporation, organiza- 
tion of which was first mentioned in 
Aviatiok for June 1 at which time 
Mahoney-Ryan, Aircraft Development 
Corporation, and Blackburn were stated 
to have combined, has been announced 
here through H. W. Noble and Com- 
pany, brokerage firm, who directed the 
negotiations. A consolidation of nine 
companies, several of which are leaders 
in aircraft manufacture, forms the new 
organization. Included in the merged 
directorate are some of the highest 

tive endeavor, Ford Motor and (Seneral 
Motors officials among them. 

Detroit Aircraft Corporation was or- 
ganized by and around the Aircraft De- 
velopment Corporation, of Detroit, and 
besides the latter concern, includes 
Mahoney-Ryan Aircraft Corporation, 
St. Louis; Blackburn Aeroplane Com- 
pany, Michigan: Lockheed Aircraft 
Corporation, Los Angeles; Eastman 
Aircraft Corporation, Detroit; Winton 
Aviation Engine Company, Chicago: 
Grosse He Airport, Inc., Detroit; 
Aviation Tool Company, Detroit; and 
Marine Aircraft Company, Detroit. 
Present indications are that several other 


makes the i 
of the four or five I 


slidated c 


I the c 


■ 2,00 




ock, with 


Plans for publi 
financing were worked out by H. W 
Noble and Company, Detroit, August 
Belmont and Company, New 'York, and 
Knight, Dysart and Gamble, St, Loui 


Office: 


if the n 


Edward S. Evans, president; Harold H. 
Emmons, chairman of the Board; Carl 
B. Fritsche, vice-president; Charles 
Parceils, secretary, and Edward T 


e been identified with ; 
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Beacon Airways 
Founds New Firm 

National Air Industries 
A $1000,000 Development 
KANSAS CITY Cmo.;— A new mil- 
lion dollar aviation enterprise for 
Kansas City was announced this week 
with the formation of The National Air 
Industries, Inc., a development of the 
Beacon Airways of America. The new 
organization, with an authorized capi- 
tal of $1,000,000, will enter virtually 
every branch of the aeronautical field — 
distribution, finance, investments, train- 
ing of students, etc. 

The organization is headed by Frank- 
lin Hemmingway as president; William 
Ong, vice president; Blatchford Down- 
ing, secretary; Frank E. Jones, J. J. 
Lynn and Raymond B. Whiter, di- 
rectors. Vernon Shannon is director 
of publicity. 

The organization has absorbetl the 
stock of the Beacon Airways of Amer- 
ica and its subsidiary, the Consolidated 
Air College. Both units, however, will 
be maintained, and new ones added. 
Distribution will be through Beacon 
Airways. This company is American 

makes of planes also are handled. 
Functions of this division also will 
include engine and airplane overhaul- 
ing painting, airport and hangar con- 
struction, aircraft company organiza- 
tion, surveys for aircraft to be used 
by corporations, a guaranteed used 
plane department, aerial photography 
and mapping and an aircraft supply 
department. 

Consolidated Air College will con- 
tinue the training of students and will 
be in charge of J. R. Puckett. He is a 
former Army instructor and was man- 
ager of the Beacon Airways schools at 
Fresno, Los Angles and San Fran- 
cisco before their sale to Maddux 
interests. He will be assisted by Eddie 
Angel, who will be chief flight in- 

A new unit to be formed will be 
known as the National Air Finance 
Corooration. This branch will finance 
the sale of airplanes, student courses 
and other aviation projects. An in- 
vestment department will deal in the 
securities of other aircraft companies. 

Mr. Hemmingway has been engaged 
in aviation enterprises several years. 
He was head of the Beaeon Airways of 
California until that company merged 
with the Maddux interests. He came 
to Kansas City several months ago and 
organized the Beacon Airwavs of 
America with local capital. This com- 
pany has had a rapid growth. 


Cirrus Underway at Everett 

EVERETT (wash.) — An air circus 
will be staged here June 14-16 at the 
Everett Airport A 13.000 ft. parachute 
drop it to feature the show. 


Aviation Export 
Section Planned 

WASHINGTON (o.c.) — 
Plans for forming a new aero- 
nautics section of the Bureau 
of Foreign and Domestic Com- 
merce to stimulate exports oi 
planes, engines, and access- 
ories. are announced bv Julius 
Klein, Assistant Secretary o; 
Commerce. It is rumored 
that Leighton W. Rogers will 
he named chief of the section. 


Five Travel Airg to Parks 
ST. LOUIS (mo.) — Five new Travel 
Air biplanes were received by freight 
last week by Parks Air College. The 
planes were assembled and added to the 
training fleet which also includes Cur- 
tiss Robins and Park.s P-1 biplanes. 


Simmons Appointetl 
Spartan Foreign Agent 

TULSA (oKLA.) — Appointment of 
Simmons Aircraft Company. Los 
Angeles, Calif., as export dealer for 
Spartan airplanes in China, Japan, the 
Philippines, Hawaii, Australia, and 
New Zealand, is announced by Spartan 
Aircraft Company, this citv. 

Simmons Aircraft, a subsidiary of 
Steel, Inc., one of the large exporting 
firms on the Pacific Coast, has been in 
business for seventeen years. Offices 
are maintained in almost every prin- 
cipal city of the world. The organiza- 
tion recently went into the airplane ex- 
porting business and one of the deals 
which now looks very promising is the 
sale of five Spartans to the Bank of 
Canton, China, for the transportation of 
gold and silver bullion from Canton to 
Shanghai. Transportation of precious 
metals by air has been found necessarv 
because of the bandit infested regions 
through which auto transports have 
had to pass in the past, 

The nesv Spartan exporter’s quota 
for the first year is 25 planes, with an 
increase of 25 per cent each succeeding 
year. The contract has been signed for 
a duration of five years. 


To Honor Ferhet and Moffett 

CHESTER (fa.) — Degrees of Doctor 
of Aeronautical Science will be con- 
ferred by Pennsylvania Military College 
authorities upon Maj.-Gen. J, E, Fechet, 
chief of the Army Air Corps, and Adm, 
William A. Moffett, chief of the Bureau 
of Aenorautics, Navy Department, here 
June 19. Fifteen Army planes will 
participate in an accompanying aerial 
exhibition over the collie grounds, to 
be under the direction of Maj. Hugh J. 
Knerr, Air Corps, commanding officer. 
Second Bombardment Group, Langley 
Field. Planes will be sent from that 
port and from Ifitcbel and Bolling Field. 
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Detroit Aircraft Corp. 
Formed in Merger 

(CoHcluded from Page 2077 J 
committee follows; Edward S. Evans, 
William B. Mayo, C. F. Kettering, 
Harold H. Emmons, Carl B. Fritsche, 
Eugene W. Lewis, C. S. Mott. Mr. 
Kettering is a vice-president of General 
Motors Corporation, as is C. S. Mott 

In addition to all of the officers and 
all members of the executive committee, 
the directorate will also include the fol- 
lowing: R. E. Olds, R. D. Chapin, 
Frank W. Blair, Ralph H. Upson, 
Arthur H. Schwartz. C. W. Harrah, 
Sheldon R. Noble, J. S. Elliott, Thomas 
N. Dysart. Harold M. Bixby, P. De C. 
Ball and Harry H. Knight. 

Ill conjunction with the merger an- 
iiouncenient, Edu^ard S. Evans, presi- 

"The Detroit Aircraft Corporation 
will be an operating company in every 
sense of the word. The aircraft industry 
is now prepared for a period of intense 
development, and the Detroit .Aircraft 
Corporation will be a leader in that 
work. We will apply the well-known 
Detroit industrial methods to building 
aircraft of every description. Each of 
the companies which is now building 
an established recognized plane, will 
form a separate division of the parent 
company, which will direct all manufac- 
turing and selling activities from its 
Detroit headquarters- 

A word may be said of Grosse He 
Airport, Inc., Aviation Tool Company, 
and Marine Aircraft Company. The 
first has developed a 403-acre airport 
on Grosse He at which the Aircraft De- 
velopment Corporation has been operat- 
ing. More than $100,000 has been spent 
on this port, which includes a well- 
protected seaplane harbor. Amphihion 
service between the airport and the 
heart of the city is planned. 

To neveloii »w Teels 

Aviation Tool Company is formed 
around patents controlled by the Air- 
craft Development Corporation, par- 
ticularly a new automatic riveting de- 
vice. for use in metal construction. The 
machine operates similar to a sewing 
machine, placing three rows of rivets 
simultaneously. This branch of the 
merged company plans to develop other 
tools and machines for use in \"arious 
aircraft work. 

Marine Aircraft Company wa.' formed 
around a si.x-place amphibion, which the 
company plans to place in production 
before the end of this year. In this 
connection it will be recalled that the 
Aircraft Development Corporation last 
Fall acquired a dual Comet powered 
amphibion built by a syndicate of Detroit 
capitalist.s under the promotion of H. G. 
McCarroll, former secretary of the 
Aviation Committee, Detroit Board of 
Commerce. The plane, known as the 
Towle amphibion. was purchased, it was 
said, "for research purposes." 


Build Bi-Engined 
Kinner Amphibion 

Strong Detroit Group 
Backs Cadillac Aircraft 

DETROIT (MICH,)— Production plans 
of Cadillac Aircraft Corporation, a 
Michigan concern financed by a strong 
group of Detroit capitalists, were an- 
nounced recently by H, G. McCarroll, 
vice president of the company. 

Haring about completed test flights 
on the product, a four place, diial-eii- 
gined, amphibion cabin monoplane, ^fc- 
Carroll slated, the company will go into 
production about Aug. 1, on a sched- 
ule of one plane a week. The Cadillac 
company several weeks ago moved into 
the two story factory building in North- 
ville. vacated last April by Stinson Air- 
craft, when the latter concern moved 
into its new quarters- Cadillac has se- 
cured five-year leases on the Northville 
plant and flying field. 

The amphibion to be produced by the 
corporation will carry four persons, in- 
cluding the pilot, with the two 100 hp. 
Kinner engines, with which it now is 

S uipped. With an optional power plant 
two 165 hp. Wrights, it will have 
seating capacity for five. Its full can- 
tilever type wing has a span of 46 ft. 
and a length of 31 ft. The hull is con- 
structed entirely of wood, the covering 
being veneer, although production jobs, 
Mclirroll said, will he covered with 
duralumin. An unusually spacious 
cabin, with the four seats, located two 
and two abreast, dual control, and a 
specially built instrument board, are fea- 
tures of the craft, which is known as 
the McCarroll Duoplane. 

Hiram H. Walker, Walkervilie, Out., 
is listed as chairman of the board. Wil- 
liam E. Metzger, pioneer automobile 
manufacturer, and organizer of the orig- 
inal Cadillac Automobile Company, is 
ptesident, McCarroll is vice president. 
J. Farrand Williams, treasurer, and 
A. W- Ackerman, secretary. 

Directors of the company are Walker, 
Metzger, Williams, and McCarroll, Arlo 
Emery, attorney; Eugene \\*. Lewis, 
banker; G. A. Richards, automobile 
dealer; H. William Klare, hotel man- 
ager: Ralph Fordoii. broker; General 
C. W. Harrah, veal estate man; Hugh 
D. Backus, broker; Wendel .Anderson, 
chain grocer, and Harry R. Graham, 
capitalist. 

California Tour Completed 

SAN FRANCISCO (calif.)— On 
June 1 some 26 planes took off from 
Mills Field and Oakland Airport for a 
tour of points in California, under the 
auspices of the National Aeronautical 
Association. The journey which in- 
cluded stops at Sacramento, Stockton. 
Modesto, Fresno, Los Banos, Merced 
and Monterey, ended again at Mills 
Field June 9. Special programs were 
given at the various airports. 





Aerol Award for Women’s Race 
CLEVELAND (oHio.i — Floyd .1. 
Logan, chairman of the race committee 
for the National Air Races, announces 
that a special award known as the Aerol 
Trophy and to be designated the 
"Symbol of Flight" will be given the 

woman winning " 

country derby 




Plan for Stale-Wide 
Club System in Florida 

TAMP-A (FLA.) — More than 100 Tani- 
pans have announced their interest in 
the formation of an all-Tampa aero club, 
and are now awaiting word from 
Comdr. Charles T, Blackburn. Chamber 
of Commerce aviation leader, for the 
date of an organization meeting. The 
formation of similar clubs in otlier 
Florida cities will be started with final 
creation of a staic-wirie organization. 

It is believed, according to the an- 
nouncement. that a plan of this kind will 
stimulate establishment of landing fields 
and improvement' of present port- 
throughout the state. 

.According to the arrangements 
planneil. the clubs will group all activity 
under a single head, with senior groups, 
including both fiving and non-flying 
branches, and, with the junior groups, 
including the same, and in addition pro- 
vision for ground study, model airplane 
building and mechanics. 

Supreme Firm to New Plant 

WICHITA (k.an. I— -Supremo Pro- 
peller Company will move into its new 
modern brick and steel factory .soon 
after the first of July, according to 
.S. J- Stone, manager. The factory is 
72 6y 310 ft., affording 35.000 sq.ft of 
working space. A fullv enuipoetl ex- 
periracnial laboratory wfll be located on 
the mezzinine. As soon as the com- 
pany can catch up on orders (or wooden 
propellers, it is planned to turn out a 
special .steel propeller on which engi- 
neers of the company have heen work- 


Five Blimps Assured 
In National Show Race 


the first of its kind ever to be held in the 

many'air derby features of the 1929 
National Air Races and .Aeronautical 
Exposition to he held in Cleveland .Aug. 
24-Sept, 2. 

Announcement of this blimp competi- 
tion, which will he held for a Litchfield 
Trophy, was made by Clifford W. Hen- 
derson, managing director of the 
events, following completion of negotia- 
tions carried on hv him with repre- 
sentatives of Ihc ’ Goodyear-Zeppelin 
Corporation, makers of Wimps. The 
Goodvear firm, according to Henderson, 
will supply at least five of the light air- 
ships, and it is hoped that both the 
Army and the Navy may enter the fea- 
ture with their own blimps. 

Henderson said, in referring to the 
blimps, that these ships will fly forma- 
tions eveo' day of the National Races, 
and will commute to and from Ocveland, 
using their own hangar at .Akron. The 
trophv is being offered bv P. W. Litch- 
field, ■ head of f- ' 

Corporation. 


; Goodyear-Zeppelin 


Makes Outside Loop in Flee) 
BUFFALO (n.y.)— L ieut. F. C. Nel- 
son, Air Corps, is credited with ne^tiat- 
ing an outside loop at the local airport, 
June 4. He flew a standard stock Fleet 
training plane equipped with Wright 
J-6 five-cylinder engine. Report- say 
that Nelson started his maneuver at 

7.500 ft. altitude, dived to a level of 

2.500 ft,, then climbed back upward to 
complete the loop. 

N.A.C.A. to Study Flat Spin 
LANGLEY FIELD (va.)— Study of 
the flat spin Is the aim of research now- 
planned by the National Advisory Com- 
mittee for Aeronautics here. It is re- 
ported that a new five-foot throat wind 
tunnel is to be set up on a vertical axis 
especially for Ihe experimental work 
planned. 
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Dare to Manufacture 
Variable Camber Oaft 

DETROIT {uiCH.^ — Melvin E. Dare, 
Detroit airplane designer, who for many 
years has been experimenting toward 
perfecting a variable cambered wing, 
announced here recently that he achieved 
his aim and that his plane, the Dare 
variable camber, all-metal, low-wing, 
cabin monoplane, would be placed in 
production in Detroit within the next 
60 days, 

The present model, the third con- 
structed by Mr, Dare, is powered by ten 
cylinder, 120 hp, Anzani engine, and 
has seating capacity for two, although 
with slight modification of the cabin's 
interior the capacity may be increased 
to three- The Dare wing is constructed 
in three longitudinal sections, extending 
three-quarters of the way toward the 
tips. To effect a deep camber the cen- 
tral section is raised, which forces down 
the leading edge of the forward section 
and the trailing edge of the after section. 
Both the forward and after wing sec- 
tions are hinged to the central longi- 
tudinal section and move on an axis 
formed by rigid bars extending out from 
the fuselage. 

Genera] specifications of the Dare 
monoplane as furnished by Mr. Dare, 
are as follows: Span, 31 ft. 4 in.; 

Length. 23 ft.; height. 8 ft.; wing area, 
186 sq.ft, with variable camber area of 
124 sq.ft. ; chord at fuselage, 9 ft. ; chord 
at tip, 4 ft. 9 in. ; camber of wing in 
normal flight, 12 in.; deep camber, 21 
in.; gas capacity, 35 gal.; oil capacity, 
5 gal. ; weight empty, 1,150 lb. ; cruising 
speed, 115 m.p.h,; high speed. 135 
m.p.h.; cruising range, (estimated) 600 
mi. : landing speed (without deep cam- 
ber) 60 m.p.h. : landing speed (with 
deep camber), 30 m.p.h. 


New Firms Announced 

AiacaAFT Engine Corporation. 
Philadelphia, Pa.: by Robert Glendin- 
ning, Jr., Albert R- Jacobs and Henrv 
M. McFadden; to manufacture aircraft 
engines. 

Lent Airways, Inc., 33 Academy St.. 
Poughkeepsie, N. Y. ; capital 100 ^ares 
no par value stock; by Ward S. Lent, 
William A. Sturgess and John B, Van 
De Water; to deal in aircraft. 

Airplane Acceptance Company, 
Colorado Springs, Colo.; capital 2,500 
shares of preferred stock at $100 a 
share and 2,500 shares of common no 
par value stock; by J. Don Alexander, 
Robert Rhea and R- A. Duncan ; to 
finance the purchase and sale of air- 

Great Eastesh Air Terminals, 
Inc., 347 Madison Ave., New York 
City; capital 600,000 shares no par 
value stock: Mortimer B. Foster, presi- 
dmt; to operate aircraft and air ter- 

CoLL'MBis Flying School, Colum- 
bus, Neb. ; capital $5,000 ; by John T. 
Siems, Andrew A. Risser, Edith Siems 
and Olga Risser; to offer instruction in 
the art of (lying. 


Offers 80-Hr. Welding Course 
ST. LOUIS (mo.) — An 80-hr. welding 
course has been inaugurated by Univer- 
sal Aviation Schools to conform with 
the recommendation of the National 
Society of Welders. Overhead group 
welds, brazing, and all work required 
for welders in the aircraft industry will 
be included in the course. 


Statement is Issued 
Concerning Cooling Fluid 

NEW YORK (N.Y.)— Varied reports 
as to credit for developing Ethylene 
Glycol, known as "Prestone," the cool- 
ing fluid for aircraft engines, has led 
the National Carbon Company, sub- 
sidiary of the Union Carbide and Car- 
bon Corporation, to issue the following 
statement: 

"For several years past, the National 
Carbon Company has marketed an anti- 
freeze under the trade marked name of 
‘Prestone.’ As ‘Eveready Prestone,' 
that product has been extensively ad- 
vertised and used in the coaling systems 
of automobiles. For several years past, 
Ihe Carbide and Carbon Chemicals Cor- 
poration. manufacturers of this material, 
has been cooperating with both branches 
of the Government service in experi- 
menting with ‘Prestone' as a possible 
cooling agent for airplanes. We do not 
feel at liberty, however, to discuss any 
phase of this necessarily confidential re- 
lationship and our purpose in issuing 
this statement is simply to point out that 
'Prestone' was developed originally by 
the Carbide and Carbon Chemicals Cor- 
poration, a subsidiary, as is the National 
Carbon Company, of the Union Carbide 
and Carbon Corporation, and that this 
anti-freeze is sold wholly through the 
National Carbon Company. Obviously, 
therefore, the widely circulated news- 
paper reports that any other company 
has had anything to do with the devel- 
opment of ‘Prestone’ are erroneous.” 


Erect New Robertson Barrack 
ST. LOUIS (mo.) — Another barrack 
for students of Robertson Division of 
Universal Aviation Schools has been 
completed. With the Robertson Flying 
Oub hotel and the two barracks at 
Lambert Field, St, Louis, living accom- 
modations for more than ISO students 
are available. The new barrack is 140 
ft. long and 20 ft, wide. It has eleven 
single rooms and eleven double rooms, 
for 33 students. There are shower baths, 
dining room, electrical fixtures and 


Berliuer-Joyce in New Plant 

BALTIMORE (md.)— Berliner-Joyce 
Aircraft Corporation has moved into its 
new factory building just completed it 
is announced. The executive and engi- 
neering officers in the Hearst Tower 
Building will be re-located at the fac- 
tory tt^lher with all operations that 
have been conducted up to the present 
time at the Alexandria, Va., plant. The 
new factory has 5,400 sq.ft, of space. 
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Ninth Baltimore Meet 
Attracts Many to Logan 


BALTIMORE (md.)— The Ninth An- 
nual Air Races and Flying Exhibition 
was held recently at Logan Field under 
the auspices of the Flying Oub of Bal- 
timore and the Air Corps of the Mary- 
land National Guard before a crowd 
of some 30,000 people. Maj. Sidney 
Owens, commandant of the Pennsyl- 
vania National Guard, won the National 
Guard race for the second consecutive 
time. He covered Ihe 36-mile course in 
15 min, 23 sec. Lieut. Harry W. Gen- 
erous, of Connecticut, was second; 
Lieut. Benjamin J. Nasief, of Pennsyl- 
vania, was third, and Maj. William D. 
Tipton, of Maryland, fourtli. 

The second race, open to pursuit or 
combat planes, was won from the Navy 
by the Marine Corps. Captain Page, 
Lieut. J. T. Moore and Captain Rogers 
were first, second and third, respectively. 
Captain Rogers won the maneuverability 
contest, witer J. Shaffer, mail pilot, 
whose route is through Baltimore, 
placed second. The mixed relay race 
composed of training planes, observation 
planes and pursuit planes was won by 
a team composed ofUieuL E. W. Litch, 
Comdr. D. E. Watson and Lieut, 0. C. 
Qark. 

In the final heat of the parachute 
jumping contest Sergt. Williard War- 
ner, of the Maryland National Guard, 
won first prize. More than 60 planes, 
including two tri-engines and one bi- 
engined transport, were on the field. 


Schools and Colleges 
Universal Aviation Corporation's 
tenth school was formally opened re- 
cently at Memphis, Tenn. Offices of the 
new school have been leased in the 
Columbian Mutual Tower, with T. A. 
Batson, sales manager, in charge, and 
with W. Blackwell, in charge, and R. D. 

ground school- Lloyd L. Juelson will 
direct work at the airport, 

Ernest Christiansen and Sidney 
Monnasters are establishing a flying 
school in Vancouver, Wash. 

University op Bufealo, in co-opera- 
tion with Colonial Western Airways, 
were scheduled to inaugurate an avia- 
tion course June 10, with Prof. W. 
Harold Taylor in charge. Instruction 
at the field is under Maj. C. H. Wooley 
and W. Heath Proctor, director of 
schools and division superintendent, re- 
spectively, of Colonial. Flying work is 
under Chief Pilot Jack Little. 

Akron University students in avia- 
lion classes received first instruction at 
the municipal airport, Akron, June 3. 


Hart Firm to Offer .Aero Suits 

COLUMBUS (OHIO)— Hart Manu- 
facturing Company, this city, manufac- 
turer of coveralls and coals for garages 
and service stations, will also manufac- 

nounced by officials. The company has 
leased a building at 16 E. Livingston. 
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Alexamler Ageuls 
In Siiinincr Meeting 

COLORADO SPRINGS (coLo.)— A 
summer convention of Eaglerock dis- 
tributors lias just closed here. President 
J. Don .*Mcx.inder, Justin Mclnaney, 
sales manager, and Robert Rliea, head 
of the Airplane Acceptance Corpora- 
tion of Colorado Springs, presented to 
those assembled the new plan whereby 
Eaglerocks may be purchased on time, 

I'he Airplane Acceptance Corporation 
was organized recently by (Colorado 
Springs capitalists to finance Eaglerock 
part payment sales. 

Those in attendance at the convention 
included: Paul Richter, Aero Corpora- 
tion of California and Standard Air- 
lines, Los Angeles; James S. Charles. 
Richmond, \'a. ; Roy Oiapin, Inland 
Eaglerock Sales Company. Spokane, 
\\‘ash.: Ray Kulil, Flora, Ind. : William 
Kysor. Niles, Mich.; L. )V. Chandler, 
Minneapolis, Minn.: E. W. Robertson, 
Alexandria, \'a.; Ray Peck, Salt I.ake 
City. Utah: Bob \Veslover. Billings, 
Mont.; and -A. W. Spence. Rapid -Air 
Lines, Rapid City. S. D. 


Soiicek Sets 38,555 Ft. 
Seaplane Altitude Mark 

W.ASHINGTON (u. c.)— Flying his 
Wasp-powered Wright "Apache” bi- 
plane fitted with flotation gear, Lieut. 
Apollo Soucek established a new sea- 
plane altitude record at Anacostia Naval 
Air Station on June 4. Calibration of 
his barographs puts the new mark at 
38.555 ft., which betters by 560 ft. the 
old record of 37,995 ft- set by Lieut. 
C. C. Champion in the same machine 
in July, 1927. 

Lieuten.mt Soucek took off at 12:28 
p.m. and landed at 2:04 p.m. The power 
plant of the plane was fitted with a 
Roots type supercharger as it was in 
his record land pl.ane altitude climb of 
39,140 ft, established on M.ay 8. Fred 
Neely, of the N.A.A., was official ob- 

converting the Apache to a land plane 
for a new altitude attempt. The Ger- 
man pilot Neunhofer flew a Junkers to 
41,795 ft. shortly after Soucek’s 39,140 
ft. climb, and the Lieutenant is deter- 
mined to regain his world record. 


Fafnir Opens Aero Division 
NEW BRITAIN (conn.)— Establish- 
ment of a separate sales division to co- 
operate with aero companies in the de- 
velopment of ball bearings for use in 
aircraft construction is announced here 
by tile Fafnir Bearing Company. 


Changes Announced 
In Great Lakes Trainer 

CHICAGO (ILL.) — Several refine- 

ments and improvements in the design 
of the Trainer combination training 
and sports biplane, manufactured by the 
Great Lakes Aircraft Corporation of 
Oeveland, are announced by Col. Ben- 
jamin F. Ca.stle, president. The changes 
were made following tests of the experi- 
mental planes shown at the Detroit 

The upper wing is now being made 
ill three panels, instead of one panel, an 
adjustable stabilizer is being supplied 
and an oleo landing gear of improved 
design is included in the standard equip- 
ment. Wing slots of the plate design 
are to be furnished as optional equip- 
ment. The forward cockpit has been de- 
signed to place the occupant on the ex- 
art center of gravity so that balance is 
unchanged regardless of whether one 
or both places are occupied. 


Ames to Retain N.A.C.A. Post 

WASHINGTON (p. c.)— Dr. Joseph 
S- -Ames, chainnan of Ihe National Ad- 
visory Cumniittee for Aeronautics, has 
been appointed president of Johns- 
Hopkins University to succeed Dr. 
h'rank J- Goodnow, whose resignation 
liecomes effective on July 1. Dr. Ames 
will retain his place on the N. A. C. A. 
In a statement to the press, he said, 
“I do not see anything in my work with 
aeronautics which would be incom- 
patible with my position as president of 
the University." 


InrlianapoU!) Show Held Over 
INDt.ANAPOLIS (iND.) — Interest of 
the public in the first aircraft show given 
here in the Exposition Building, State 
Fair Grounds, led Lee H. Hottcl, man- 
ager, to keep the display open June 2. 
an additional day. Some two score 
planes were on exhibit at the show. 


Chicago Agents Fonn 
Aero Chiunber Division 

CHICAGO (ILL.) — Following in the 
steps of the New York aero representa- 
tives. dealers and distributors Itere have 
organized a division of the Aeronautical 
Chamber of Commerce to represent the 
Chicago metropolitan area. This will 
be another unit in a national chain of 
such groups- 

Seventeen dealers and distributors in 
the Chicago metropolitan area became 
members of ibe newly formed division 
at the first meeting. P. J. Kent, Central 
Air Terminal Company, was elected as 
temporary chairman of the group and 
an organization committee of three 
dealers appointed. 

M. M. Rubner, Continental Air Serv- 
ice; C. B. Chapman, Chicago Aero 
&lcs, Inc., and C. R. Borkland, Air 
Activities, Inc. ; were appointed mem- 
licrs of the organization committee. 

Following discussion of aircraft shows 
and the policy of the Aeronautical 
Chamber of Commerce, a committee of 
three dealers was appointed to study 
the aircraft show situation in Giicago 
and to make recoinmendations to the 
division at its next meeting. D, Mac- 
Kenzie. Aviation Service and Transpor- 
tation Company.; J. H. Livingston, 
Midw’cst Airways Corporation, and 
O. B. Jones, Pal-Waukcc Airport, Inc.. 
were named on the show committee. 

Besides those mentioned, dealers and 
distributors in the area forming the new 
division, included F. C. Haeske. Air- 
planes, Inc.; Rex Martin, Aviation 
Sales and Service; B. C. Burley, Cur- 
tiss Flying Service of the Middle West, 
Inc.; W. Daspit, Gray Goose Air 
Lines; Jacob Jerger, Ravenswood 
.Aeronautical Corporation: Walter 

Meyers. Walter Meyers, Inc., Jack 
Oates, Jack Oates, Inc.; and Samuel F. 
Kearns, Universal Flying Service. 


Mcnasro Plana New Enginea 
LOS ANGELES fcALir.)— Plans for 
Ihe immetliate purchase of a five-acre 
site .and erection of a factory building 

for the production of two lines of 
Menasco engines, have been announced 
here by officials of Menasco Motors, 
Inc-. a Nevada corporation which has 
taken over the assets of the Menasco 
Motors Company. A. S. Menasco, will 
continue to direct the new corporation. 
.Although the company has for some 
time produced converted. French Salm- 
son engines, known as Menasco-Salm- 
son engines, the company now plans to 
build a 260 hp. radial air-cooled engine, 
and in addition to produce a four- 
evlinder, in-line, inverted engine of 
ibO hp- 


Furniture Firm Buys Waco 
BUFFALO (N- y.)— Victor & Com- 
panv, Buffalo furniture and household 
dealer, has purchased an airplane to 
speed up rural and rush order light de- 
liveries. The machine, a Waco 10, will 
be piloted by Walter Poyton. 
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School Inspectors and Their Districts 



l-'LYING SCHOOLS ihroughoui the 

country are playiiir; host to members 
of this group of Aeronautics Branch in< 
specters now in the held gathering data 
for the new air school ratings. Shown 
here with Clarance M. Young, director 
of the branch, are, top row, left to right. 
R. L. Copsey, George Gardner, Free- 
man Alberry, I.. W. Jurden, anrl R. I. 
Hazen. Front row. left to right, are 
J. L. Kinner , A. K. Koerbling, Oar- 
ence M. Young, J. S. Marriott, and 
Hugh Brewster. 

Territories and headquarters have 
been assigned as follows: Copsey, New* 
York, New Jersey, and New England 
states, headquarters New York City; 
Gardner, Illinois, Wiscoiusin, Iowa. 
North Dakota, South Dakota, and 
Minnesota, headquarters Chicago: Al- 
berry. Michigan, Indiana, Ohio. Ken* 


New Pheatiant Concern 
Based on Old Personnel 

FOND DU LAC (wis.)— Much of the 
old Pheasant manufacturing personnel 
is being reuined by T, \\‘, Meiklejohn, 
heading Pheasant Aircraft Company 
here. The old company at Memphis, 
Mo„ was recently acquired by Mr. 
Meiklejohn and a group of local busi- 
ne.'S men, and production is now under 
way on the three-place dual control 
approved type biplane, which sells for 
$2,895 with OX -.5 power. Capital* stock 
of $100,000 was quickly disposed of 

The new company has retained the 
distributors of the old firm and is now 
planning to grant additional franchise.s 
in order to increase sales representa- 


tucky, I'emiessee. .Alabama, and Missis- 
sippi, headquarters Detroit; Jurden. 
Texa.s. Oklahoma, .Arkansas, anti 

I. ziuisiana. headquarters Dallas; Hazen. 
Pacific Coast, headquarters Los An- 
geles: Koerbling, Missouri, Kansas, 
Nebraska and Colorado, headquarters 
Kansas City: and Brewster. Pennsyi- 
vania. Delaware, Maryland, Virginia. 
West Virginia, North Carolina. South 
Carolina, Georgia and Florida, head- 
quarters Washington. J. L. Kinney and 

J. S. Marriott, shown above, are 
assistant chiefs. 

Approximately imi air schools, situ- 
ateti in various parts of the country, 
have requested these e.xamiiiations. 
Director Ytnjng declares. Only those 
which make formal application will be 
inspected, ho added in making this an- 


Swallow Orders AxcUons 
WICHITA (KAN.) — An order for 
Axcison aircraft engines to the amount 
of $72,500 has been placed with the 
Axelson Machine Company. Los An- 
geles, bv the Swallow Airplane Com- 
pany, Wichita. The power plants will 
he used in standard Swallow planes as 
quickly as delivery is made from the 
factory, according to the .statement 
which has been issued. 


P & W’b for 25 Navy Marlins 
NEW YORK (n. y. ) — Amiounceoient 
Is made here that the Prali & Whitney 
.Aircraft Company, Hartford. Conn., will 
furnish the power plants for the 25 
planes recently ordered from the Glenn 
I-. Martin Company by the Navy De- 
partment. 


Heywood'Simon Firm 
Consolidation Approved 

DETROIT (UICM.)— Stockholders of 
the Heywood Starter Corporation and 
the Simon Airplane Appliance Corpora- 
tion recently approved a plan initiated 
by Charles B. Bohn, of Bohn Aluminum 
and Brass Corporation, to consolidate 
the Heywood and Simon companies into 
a new corporation to he known as die 
Sky Specialtie.s Corporation for the 
manufacture of aircraft accessories. 

Officers of the new company are: 
Arthur L. Cash, president; F. L. Rig- 
gin, vice-president; and SiiiK)n D. Den 
Uyl. .secretary and treasurer. Besides 
the officers, directors will include 
Charles B. Bohn. William B. Stout, 
■Stanley E. Knauss, Edward Roberts, 
S. L. McKay, and John Cowan, Jr. 

It will be recalled that Bohn several 
tve^s ago purchased controlling in- 
terest in the Heywood corporation, an- 
nouncing that he planned to make that 
company the nucleus of an aircraft ac- 
cessory manufacturing group. The 
Simon company, it is understood, was 
subsequently organized by Bohn around 
a number of accessory patents said to 
be controlled by Bohn, and to supply 
the mergetl corporation with $600,000 
of working capital. 

Mr. Cash, now a resident of Marine 
City. Mich., was formerly connected 
ivith the old Northway Motor Company. 
Mr. Riggin, secretary of die feohn 
Aluminum and Brass Corporation, will 
have active charge of the new concern. 


Naval Aircraft Factory 
Trying Monel PootoouA 

PHILADELPHIA (i’a.)— The Naval 
Aircraft Factory here ha.s begun the 
construction of Monel metal pontoons 
and wing tip HuaLs for five new olanes 
of the Vought Corsair type. 

The new pontoons and fio— ,» will be 
tested to replace the typ- now in use. 
Monel iiielal has been found to offer 

Silvery white in color, it is said to need 
no protective coating. It has the addi- 
tional advantage of beiiq; kept clean 
ivith little difficulty. Its resistance to 
shock and almse is termed high. The 
new planes will be powered with Wasp 
engines and will be equipped for cata- 
pulting. 

Planes with Monel metal pomoons 
have already been tried by the U. S. 
Navy with satisfactory results, espe- 
cially for service in tropical waters, fn 
weight, the new floats and pontoons 
will not exceed by 10 per cent those of 
alumimim alloy, it is declared. 


Smithsunian Gels “?” Engine 
WASHINGTON (d. c.)— One of the 
Whirlwind engines used in the Ques- 
tion Mark plane is to be exhibited in 
the United States National Museum 
here by the Smithsonian Institution, 
following the Secretary of War’s com- 
pliance with a request of Dr. C. G. 
Abbot, secretarv of the Institution. 


AVIATION 

y«iif 15, 1929 

National Insurance 
Association Organized 

ATLANTIC CITY (mo.)— A national 
association of insurance men interested 
in aircraft insurance was formed at At- 
lantic City recently with William A. 
Osgood, aircraft insurance underwriter 
of Kansas City as president. Tlie 
Association will be known by the name 
of Aviation Assurance Agents of Amer- 
ica. It will have as its purpose the 
furnishing of insurance on aircraft 
through a national organization of in- 
surance men located at strategical points. 
The members of this association are 
established insurance men having offices 
in the various cities. The association 
will place Ml insurance written in the 
Independence Companies of Philadel- 
phia through the Barber & Baldwin 
organization of New York, airaaft 
engineers and aircraft underwriters. 
The Independence Companies were the 
first companies to write aviation in- 

The .Association has at the present 
representation in the following cities; 
BMtimore. Md., St Louis, Mo., Glovers- 
ville. N. V„ Rochester, N. Y. Oklahoma 
City. Okla„ Kansas City, Mo., Los 
•Angeles. Calif.. Minneapolis. Minn.. 
Toledo, Ohio, Phoenix, Ariz., Milwau- 
kee. Wis., San Francisco, Calif.. Buffalo. 
N. V.. New Orleans, La., Topeka, Kan.. 
Oes eland, Ohio. Chicago, III. 


Representatives Named 

Russell PaaacHUTE — Robertson 
Division, Universal Aviation Corpora- 

Aviatios Accessories Corposatiox 
— Aero Corporation of California: for 
Southern California, Arizona. Kew 
Mexico and El Paso, Tex. 

LeBloxp— A ero Corporation of Cali- 
fornia; for Southern California. Ari- 
zona. New Mexico and Texas. 

Mahoney • Ryan — Montgomery 
School of .Aeronautics of Montgomeo’* 
.Ala. 

TsAVEX AlB — Tate Motor Company, 
St. Louis. Mo. 

AviaN — Allentown Aviation Corp„ 
Allentown, Pa., Ludington-Philadelphia 
Flying Service. Philadelphia, Pa. 

Fleet — D W Flying Service, Donald 
Woodward Airport, Le Roy, N. Y. 

Barling NB3 — General Aviation 
Company. Svracuse, N. Y'„ for the State 
of New York. 

Standard Steel Propeller — Air 
.Associates, 535 Fifth Ave., New 
York. N. Y'. 

.Arrow Sport — Paul Eidsmore ; for 
Washington and Oregon. 


Concerning Bradley Caption 
In our issue of June 8, Samuel S. 
Bradley is incorrectly captioned in a 
picture as president of the Manufac- 
turers’ Aircraft Association. The title 
«hould have read Genera! Manager. 


Kansas Tour Underway 
WICHITA (kak.) — Delayed because 
of the destruction of several tour planes 
in the recent heavy windstorm Itere, the 
second annual All-Kansas Air Tour did 
not get underway here until June 4. 
More than a score of planes took off 
for the state trip slated to end June 15. 


N.A.T. Teste Automatic 
Pilot Device on Douglas 

CHICAGO (ill.)— Tlie Guardianair 
aerodynamic automatic control, of the 
Greene Patents Syndicate, Elyria. 
Ohio, has been declared successfully 
tested here by National Air Transport, 
Inc., employing a Douglas mail and ex- 
press plane for the trials. The device, 
it will be recalled, was exhibited at the 
Detroit show. 

E. P. I.ntt, N.A.T. operations man- 
ager who flew the plane, is reported to 
have found the control most satisfactory 
in keeping the craft in proper flying 
position. Officials, furthermore, believe 
there are fine possibilities in the desnee 
for bad weather flying. 

Tlie Guardianair apparatu.s controls 
the plane by means of a vane supported 
on the upper wing of the machine and 

nendulum extends from the interior of 
the fuselage, and both vane and pendu- 
lum are connected to a control device 
actuating two motors, one of which 
controls the elevators and the other the 
ailerons. Side or forward motion of the 
plane causes a movement of vane and 
pendulum, which through the control 
inoior.s bring the plane to a stable 
position. The pilot need only operate 
the rudder, it is said. In this way, the 
round-about method of the pilot watch- 
ing the instruments, then operating the 
controls accordingly is done away with; 
for the automatic device, it is said, 
cares for this vigilance by keeping the 
plane in stable position. 


Kinner Base for Wichita 
WICHITA (kaN.1— L. B. Jeffries, in- 
dustrial commissioner of the Wichita 
Chamher of Comgierce, announces that 
plans have been completed for location 
here of a service branch of the Kinner 
.Airplane & Motor Company, Glendale, 
Calif. The branch will he in oper.ation 
before the end of the present inonlh, he 
says. Later a factory branch will he 
opened. Ses'eral Wichita aircraft com- 
panies are using the Kinner company 
engines. 


Oildraulic Sales Increase 
DETROIT (iiiCH.) — .Aircraft Prod- 
ucts Corporation, this city, reports a 
great increase in business. Plans call 
for a production program of 500 of the 
firm's Oildraulic shock absorbers each 
month, beginning with July. A com- 
pany statement says 42 firms have used 
these absorbers with 22 adopting them 
as standard equipment. 
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Materials Committee 
Meets at Washingtoo 

WASHINGTO.N (o. c.)- The Com- 
mittee of Materials for Aircraft, formed 
by the N..A.C.A. from prominent mate- 
rials men throughout the country, met 
in Washington on June 6 under the 
chairmanship of Dr. G. K. Burgess, 
director of the Bureau of Standards, to 
discuss new tlevelopmeiits and make re- 
search plans for the coming year. Re- 
ports were received from subcommittees 
on metals, woods, glues, coverings, 
dopes, and protective coatings, and air- 
craft structure. Programs for future 
investigations are quite elaborate. 

Further studies of the corrosion of 
duralumin and other aluminum a"oys 
were recommended by the committee. It 
has been found that the Coco 8olo Sta- 
tion in the Canal Zone gives conditions 
which produce the most accelerated 
corrosion knoivn. .Accordingly, several 
thousand different types of alloys with 
different heat treatments and protective 
coatings have been sent there for trial. 
The samples are in the form of finished 
test specimens so that on return a break- 
ing test will show immediately the 
losses in strength and dongacion, giving 
a measure of the corrosive attack. A 
large part of the work already has lieen 
reported in N..A.C-A. Technical Notes 
Nos. 282, 283. 384. 285. and 304, .A 
further (laper Is in preparation. 

From these reports, the committee is 
convinced that the protection of tluralii- 
inin from corrosion by means of pure 
:duminum coatings such as are used in 
.Alclad is sufficient to justify entire con- 
lidence. The committee also believes 
that other coatings are proving satis- 
factory and that still lietter protective 
treatments are in development. It is 
generally felt that the protection given 
to duralumin is superior to that given 
to ferrous metals. 

Work is being continued on the re- 
sistance of duralumin, both plain and 
.Alclad, and of magnesium to flexure 
.md fatigue. Tests are being made at 
the Bureau of Standards on thin sheet 
forms in connection with new ali-metal 
construction which is coming into use 
for airplanes. The committee also rec- 
ommends studies of corrosion-resi.stant 
steels for streamline ivires. 


Miami Club Open to Member* 
MIAMI (ela.) — Members of flight 
squadron No. 1, Miami .-Aero Qub, re- 
cently voted to open the squadron to 
netv members at $100 each, including in 
this an interest in the training planes 
and pilot instruction. The club has 53 
members. 


To Open Boeing School Sept. 1 
SEATTLE (wash.A— The Boeing Sys- 
tem announces that it will start Sept. 1 
the first of what will be a series of 
flying schools at strategically located 
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nil PERSONNEL Ill 

H. L. Baldehstos, formerly of the 
American Paulin System, Inc., Los 
Angeles, has been placed in charge of 
organizing dealers, distributors and 
special service stations for the Pioneer 
Instrument Company. 

James H. Steenso.': has been ap- 
pointed sales engineer of General Air- 
planes Corporation of Buffalo, N. Y. 

William F. Centxee, of the Aero- 
nautics Branch, has been appointed su- 
perintendent of Port Columbus Munic- 
ipal Airport. 

L. G. Hubble has been appointed 
field manager at the Port of Portland, 
Ore., Airport. 

Glek Biudle has been selected stu- 
dent instructor for Dakota Airlines at 
Renner Field, Sioux Falls, la. 

J, Lansing Callan has been elected 

S eneral manager, vice-president . and 
irector of the United States Air Ex- 
press and a director of the Seaplane 
and Amphibian Flying School of Long 
Island. CLtFTOH Websteb has been 
elected vice-president and general man- 
ager of the school. 

R. Todd Crutcbeikld has been 
named r^ional sales manager for the 
Garland Aircraft Company with head- 
quarters at Dallas, Tex. 

Daniel Cobcoban, Jb., has become 
traffic agent at Tulsa for the Braniff 
Airlines. 

"Red'’ Habbioan will become per- 
sonal pilot for William G. McAdoo, 
former secretary of the treasury. 

Wilson Barron, formerly salesman 
with the Robertson division of Universal 
Aviation Schools, has been made sales 
manager for the Universal school at 
Qeveland. 

W. R. Dock, of the Elliott & Duck 
Flying School at Oakland Airport, is 
Oakland representative for the Western 
Auto Company's aviation department. 

L. L. Wassenberc, of Lincoln, Neb., 
a former flying school instructor, has 
been engag^ as a pilot on Universal’s 
St. Louis-Kansas City-Omaha mail and 
passenger route. 

Gordon K. Hood, formerly manager 
of the Syracuse, N. Y., Airport has 
resigned to devote his entire time to 
the Syracuse branch of the Curtiss Fly- 
ing Service. 

S. H, Phillips, Cardington, Eng- 
land. formerly production manager for 
the British Air Ministry in the construc- 
tion of dirigibles, has joined the tech- 
nical staff of the Goodyear-Zeppelin 
Corporation, Akron, Ohio. He assisted 
in the construction of the Shenandoah. 

Lieut. Cornelius W. Couseland, 
formerly of Fort Sill, has resigned from 
the Air Corps to become a pilot on 
the Braniff Oklahoma City-Tulsa run. 
Capt. Claude F. Gilchrest and G. E. 
Warren have been added to the Braniff 
pilot staff also, 

W. P. McFail has been appointed a 
director of the Robertson Division of 
Universal Aviation Schools to succeed 


Paul E. Gii.i.espie, how president of 
the Robertson Aircraft Corporation. 

Capt. H. C. French has been elected 
president of the Aero Qub of Oregon, 
Portland, chapter of the N.A.A. Vance 
Breese is vice-president. 

Edward C. Wilcox, of New York 
City, will represent the Curtiss Flying 
service in Wichita. 

James Lovell, formerly correspon- 
dent for Aviation and connected with 
the editorial department of the Timts- 
Herald, became traffic manager at Fort 
Worth, Tex., for the S.A.F.E. lines on 

I, W. Galehousen, has been ap- 
pointed western representative of the 
.\merican Eagle with headquarters at 
the Oakland Airport. 

H. F, Andbews, formerly with the 
Capitol Air Lines between San Fran- 
cisco and Sacramento; Felix Preeg 
and Tex Marley, Navy fliers; and 
Milo Campbell, commercial pilot, of 
Oakland, recently have been added to 
the staff of the Maddux Air Lines, Los 
Angeles, Calif. 

Arwin W, Sommer has been elected 
president of the Sheboj^an Airways, 
Inc., Sheboygan, Wisconsin. Otto 
Kaufmann, Jb., is vice-president; 
Miss Tone Shaw, secretary; Mrs. 
Hildecabo Sommer, treasurer, and 
John Cesar, director. 

Capt. Willi.am E. Kepner of the 
Air Corps, a veteran balloonist, has been 
assigned to the Material Division at 
Wright Field, Dayton, Ohio. 

St Morehouse, formerly chief pilot 
on (he Los Angeles-San Francisco line 
of Western Air Express, has been made 
chief pilot of all the company’s lines. 

Theodore Hubbell has been ap- 
pointed traffic manager in charge of air 
mail operations of the Embry-Riddle 
Company, Cincinnati, Ohio. 

William B. Mayo, chief engineer 
of the Ford Motor Company, has been 
appointed by Gov. Fred W. Green, as 
chairman of the State Board of Aero- 
nautics created during the last session 
of the legislature to supervise airports, 
planes, and pilots in Michigan. The 
hoard includes beside#Mr. Mayo. CoL. 
Edward V. Rickenbacker; Clal-de 
Carney, of Kalamazoo; Harry 
Fletcher, of Cheboygan; and Frank 
L. Betts, of Menominee. 

F. H. Lanoeway is now northwest 
inspector for the Aeronautics Branch 
with headquarters in Minneapolis. 
George Gardner, former inspector in 
this district, is now school inspector, 
with headquarters in Chicago. 

F. K. Buckalew is superintendent of 
the new Linde Air Products oxygen 
plant at Oklahoma City. A. B. Curtis 
is district superintendent with head- 
quarters at Dallas. 

Wayne C. Williams has been ap- 
pointed pilot by Universal Aviation 
Corporation; Ensign Ross F. Maha- 
CBECK, instructor in the Robertson 
school ; Louis Weetheiheb, H. S. 
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Halle, Rudolph Zurowesti and Ray 
Mote, salesmen tor Robertson school. 

Lieut.-Comdr, J. R. Peterson, Jr., 
has been appointed acting commandant 
of the Key West Naval Air Station 
following the retirement of Capt, 
Robert W. McNeely. 

U, N, Howell, manager and treas- 
urer of the Eagle Stove Works, ^me, 
Ga., has been elected president of the 
Rome Airport Corporation, which has 
increased its capital stock from $15,000 
to $50,000, and will establish a modern 
airport west of Rome. 

Ensign George Gilbertson has been 
engaged as instructor in navigation, 
meteorology and theory of flight for the 
St. Paul branch of Universal Avialion 
Schools. 

Emil A- Holmes will have charge of 
organizing new groups for the Ameri- 
an Society for Promotion of Aviation 
in the Northwest with headquarters in 
Minneapolis and St. Paul. 

George Fitzhenby, formerly of the 
Mohawk Aircraft Corporation, is super- 
visor of all welding classes in the north- 
west division of Universal Aviation 
Schools. 


Ralph Rugh, of St. Louis, has been 
appointed chief photographer for the 
Universal Aviation Corporation, 
Benjamin Badceley is president of 
the newly formed Los Angeles City 
Engineers Flying Oub. 


Edward Hepley, formerly instructor 
at the Rapid Air Lines Scliool in Huron, 
S. D-, is now pilot on the Huron-Rapid 
City mail line. He has been succeeded 
by R. X. Williams. 


Roy O. Hunt, former manager of 
the Grahamn Flying Service, Norman, 
Okla., branch, lias been placed in charge 
of the field and school at Enid, Okla. 
R. V. Cabi.eton replaces Hunt at Nor- 


Burt Ison has been appointed as- 
sistant to Paul Goldsborough, vice- 
president in charge of operations of the 
Universal Aviation Corporation. 

D. H. Cramer has joined the staff of 
the Guardian Air College in charge of 
production. Richard F. Hardin has 
been made chief engineer and Lieut. 
A. A. YoTz supervises all lecture classes. 

Harold L. Dedus, publicity manager 
in Denver for Western Air Express, is 
to be transferred to Los Angeles head- 
quarters where he will operate as assist- 
ant to Fred Goodcell, publicity director 
of the organization. His successor has 
not been named. 

Clifford D. Elliston has been made 
publicity director for the Garland- 
Qevenger school at Tulsa, Okla. 

C. A. Anderson has been appointed 
sales manager in Philadelphia of the 
Ford Chain Block Company. 

Allan Gurley and Roy Clark will 
represent the Curtiss Flying Service in 
the vicinity of Potsdam, N. Y. 

Clinton T. Johnson has been 
elected president of the Oklahoma City 
chapter of the N. A. A. 
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IIIIIM- BRIEFLY Ill 

More than 130 exhibitors have signed 
for space at the aeruiiauticul exposition 
to be held here in conjunction with the 
Xatioiiai .Air Races, Clifford Henderson 
has announced. 

A chute device for launching planes 
in a small area hks been patented by C. 
Francis Jenkins, Washington, D, C„ 

S.A.F.E. lias purchased five so-called 
Aero cars, designed by Eddie Ricken- 
backcr several years ago, for transport- 
ing passengers between hangars and 
fields on its lines. These trailers carry 
14 passengers. 

The Sullivan Company is building a 
three-place, Kiimer-engined, all-metal 
plane and plans to have its first product 
ready for the air in early July. 

Yellow Air Cab recently organized 
in Kansas is reported negotiating with 
the Curtiss Flying Service for a fleet 
of Cessna planes. 

The government radio station near 
the new Wichita. Kan.. Municipal Air- 
port is nearing completion. 

Walter S. Marvin, president of the 
Curtiss Airports Corp., is in Europe 
studying foreign airports. 

A new helicopter design is reported 
being worked out at the Hamilton 
Melalplane Company’s plant, Milwau- 
kee, Wis., by Jess C. Johnson of Delray 
Beach, Fla. 

The Great I^akes Aircraft Corpora- 
tion's training and sport plane has been 
pronounced aerodynamically sound by 
Prof. Ale.xander Klemin. 

The first of the new Boeing sport 
planes modelled on the machine used by 
Captain Eaker on his flight to the Canal 
Zone has been completed for the use of 
Maj- Clarence M. Young of the Aero- 
nautics Branch, 

Through the June issue of The Aero- 
tiautic Review, the N.A.A. launches its 
national movement for the establishment 
of flying clubs. 

New Jersey high schools have been 
presented with discarded planes and 
equipment of the New Standard Flying 
service for instruction purposes. 

A monoplane powered with two 
Cyclones in tandem, has been flight 
tested at Wright Field. The machine 
was designed by Lieut. John A, 
Macready. 

Atlas Diesel Engine Company, San 
Francisco, Calif., may manufacture 
diesel aircraft engines. 

The Buffalo, N, Y.. Municipal 
Airport was officially declared an air- 
port of entry June 3. 

Exports of American-built aircraft 
doubled in the first quarter this year 
over the same period Inst year. 

The N.A.C.A, is starting development 
of a Diesel aircraft engine. 

A Fokker biplane has been presented 
the Bergen County Police Air Unit by 
the Wright Aeronautical Corporation. 
Tlie unit includes Major Pangborn, 


tapt, Hugh Wells and Lieuls. Leon 
•Mien and Walter Jones. 

Coniplelion of twelve eiglueen-pas- 
.'.eiiger tri-engine Boeing transports is 
being rushed at the Boeing Seattle 
Seattle factory. 

The fast lime of 40 min. for the 
flight between Detroit and Cleveland 
was made June 1 by an amphibion of 
the Thompson Aeronautical Corpora- 

The Cniversit)’ of Buffalo will co- 
operate with Colonial Flying Services 
in the conduct of the Buffalo Flying 
School. 

Coiitestams in the Second National 
.Airplane Model League of America 
Contests at Detroit June 20-22 will be 
given a banquet at the large Ford 
hangar at Dearborn by Edsel Ford. 

The Milchel Field, L. I., radio bea- 
con lias been completed. 

Snyder, Tex., with a population of 
5.000 is said to have one of the most 
modern airports in the Southwest. 

Air Associates will open its new 
Chicago hangar June 15. The company 
has a contract for authorized Wright 
Aeronautical service, overhaul and 
parts at the Chicago Municipal Airport, 
it is announced. 

Waco .Airport Company, Troy, Ohio, 
announce recent shipment of a carload 
of Wacos to Buffalo Aircraft Distribu- 
tors. Shipment of plane parts amount- 
ing to several thousaud dollars have 
been made, also, to Australia. 

Coffman Monoplanes, Inc., have en- 
tered one or more of their Oklahoma 
City built ships in the Kansas State Air 
Tour. 

Curtiss Flying Service is making plans 
for construction and lease of a separate 
field at Oklahoma City. 

Oklahoma now has 125 cities and 
towns air marked. 

The Commercial .Aircraft Company 
has completed its new factory buildings 
at the Los Angeles Metropolitan Air- 

A grandstand seating 30,000 will be 

for the 1929 National Air Ra^, Au^st 
24 to September 2. 

G. MacLean Gardner, once with the 
General Airplanes Corporations of 
Buffalo and the Fokker Aircraft Com- 
pany, states that he is looking for a site 
in Buffalo to build a new airplane 

.A flying club has been organized at 
Manila, P. I. with 20 members of many 
different nationalities. 

The hangar at Roosevelt Field for- 
merly occupied by the Sikorsky Com- 
pany, has been taken over by Air 
.Associates. 

With the recent completion of the 
$100,000 municipal airport at Lincoln, 
Neb., has three well developed fields. 

Fokker Universal will be used by 
Paul Copeland, district sales manager 
for the Kellogg Sales Company. Denver, 
Colo, in making his calls in the entire 
Rocky Mountain section. Small ship- 


2085 


mill- TRADE TIPS Ill 

h has hrpii tpporlerl lluit 
Syracuse, X, Y-, is looking for a new 
airport manager. 

Louis Hoppe, now taking a course 
with the Robertson division of Univer- 
^1 -Aviation School.s, St. Louis, Mo., 
intends to buy a plane upoti finishing his 
course and use it for travel in visiting 
the chain of hosiery stores which he 
owns tliroughout Missouri, 

An ordinance instructing the city 
clerk to advertise for bids on drainage 
materials and construction work for the 
new municipal airport has been passed 
by the Omaha. Neb,, citv council. Will- 
iam E Arthur of the Austin Company. 
Cleveland, drew the plans. 

Contracts for the proposed grading 
aiitl drainage work at Lambert-St. Louis 
field for which $275,000 has been ap- 
propriated will he let June 18. Work 
must be started in ten days and com- 
pleted by the middle of October. 

Information about suitable engines 
and training planes for club use is being 
sought by T. T- KcIIcy of Coral Gables. 
Fla., Robert Habig and Arthur E. Cur- 
tis of the Miami Aero Club, Miami, Fla. 

The Paramount Aircraft Company of 
Saginaw, Mich,, is trying to locate a 
responsible agent at Lincoln, Neb., as a 


city a distributing point for the Cabin- 
aire plane in that section of the country. 

H. B. Taylor, 4436 Pershing Street, 
Fort Worth, Tex., has given out a state- 
ment saying that his company will make 
large expenditures for development, in 
Mobile, Ala., Montgomery. Ala,, At- 
lanta, Ga., New Orleans, La., and El 
Paso, Big Springs, Amarillo, Fort 
Worth. Dallas, Waco, San Antonio, 
Houston and Brownsville, Tex. 

The Omaha, Neb., city council has 
returned, unopened, all bids for draining 
the municipal airport. Present plans 
will be supplemented by the city engi- 
neer and the call for bids readvertised. 

Errol H. Coote, 157 King Street. 
Sydney. Australia, wishes information 
concerning American aircraft develop- 

Pheasant Aircraft Company, Fond Du 
Lac, Mich., is planning to place addi- 
tional territorial franchises. 

The Desoutter Aircraft Company, 
Croydon, London, S.W.. builder of Dol- 
phin three-place cabin plane, is anxious 
to dispose of American manufacturing 

Space for manufacturers of airport 
accessories is being provided in a large 
aviation building to be constructed on 
33d Street, Los Angeles, Calif. 


ments of Kellogg cereals will be carried. 

The Schlee-Brock Company, Detroit, 
has been appointed sole Lockheed rep- 

The Monosporl is the name of the 
new machine announced by the Mono 
Aircraft Corporation in Moline, III. 
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AIRPORTS AND AIRLINES ^ 


Two Companies 
Start Air>Rail Lines 

S.A.F.E. and Aviation 
Corporation in Projects 


nnnouiiced will be as follows : 
WsitbouBd 

Raul down N«w York Cesina 




CiUes Work Hard 
Euituumd To Get Mail Lines 

0 <§io» WASHINGTON (d, c.)— V igorous 
~ appeals for air mail service from a large 

number of widely separated cities have 
resulted from the hearings of the Inter- 
departmental Committee on Airways, 
recently set up. There appears to be no 
n. IV coi. u susp.m. lack of vision of wliat air mail service 

m. or hop, iv u.ispni. mean to a community and apparently 

ciiv JrdOsy no steps are being omitted to secure 

"■ oS' these advantages. 

• (M.s.T.) The most recent hearing tvas held 

Ci*ty Wednesday, June 12, and, as Aviatjon 

IP. Top^ 4 si>a« y» goes lo press, those interested in the two 

“■ Ciw “ airways projects are preparing to make 

— ' strong cases for their points of view. 

L ctL.Ain.lv i^io'p.m. i.iDcy The roules involved are the proposed 
a. cf iv SiOOs.m. I-ouisville-Dallas air mail service and 

the proposed establishment of an At- 
B. piiip. Bcvcoied )an_ta-Dallas-Fort Worth route, 

arrangement expected to Straightening of the present Atlanta- 
fnr rna«t.tn.<-n3st travel New Orleans route to run through 

operation Montgomery, Ala., instead of Birraing- 

June 15, it has been announced through arxl the placing of the latter oi ' 


NEW YORK (K. Y,)— Transconti- 
nental air-rail passenger service, requir- 
ing but three nights and two business 
days of travel, will be inaugurated ■ ■■ 

June 15 by The Aviation Corporation " 
through its subsidiary, UniversU Avia- 
tion Corporation, and in conjunction 
with the New York Central and Atchi- 
son, Topeka and Santa Fe Railroads, it 

lias been announced. 

Only one day of flying is involved, 
plane service being supplied by Uni- 
versal Air Express, a Universal sub- 
si^ary, on the 1,087-mi. daylight Great 
Circle route between Cleveland and , , 

Garden City, Kan., in the extreme 
southwestern part of the state. Tri- ,„n, 

>5. it has bee . . 

Frank Phares, division trafBc manager proposed Atlanta-Dallas-Fort Worth 
-Uvaic at »uii> of the Southwest Air Fast Express. ii''*p also will be considered. 

The westbound schedule will operate This company has promoted the line in A„ia„ 

,»ch a.“ i' a'? ™'yS »»y i-- vo,k a{ 

Central’s Southwestern MDrees tm hv at * F- d sa’d. hy tram and reach 'Yilh a connection with 

piSe .0 Carder aty “T^tom m I"diauapoiis in the morning. Planes St. Louis. Representatives of civic and 

City the evening of the second day, The ''M be continued from_ there ,“1^ 

second night, the next day, and the third V ^ ‘''® morning, arriving at 

night will be spent on the California ‘he afternoon. The 

Limited of the Santa Fe Railroad arriv- "ights will lie made in daylight and the 
ing at Los Angeles and .San Diego on two '“Shts will be spent on the train, 
the morning of the third day. The trip will require about 48 hr. Tri- 

Eastbound passengers will leave Los planes will be used. The re- 

Angeles at 12:30 p.m. on the Santa ‘^'P he made in the reverse 

Fe’.s Grand Canyon Limited, arriving of Ihe west-bound trip. Corn- 

Garden City on the second morning; ”>for>"il'On ' ' ' 


Memphis met at Louisville June 7, l 
prepare data to present before commit- 
on the proposed I.ouisville-Dallas 


southern trunk airway, declaring the 
association's choice, which includes 
Washington, Raleigh, Columbia, .\u- 
1 , Macon, Dallas and Fort Worth. 

ost population. Bir- 
tlensive preparation 
position in the ulti- 


then griiV'pl'ile'to ClereTand't^^ 7*' h«' h is known 

S'lhVlEaTJSj" ■■ l5.X2ii;fKSa,Z“ 

_ Passengers may use the Twentieth 'he idea. 

Century Limited both eastbound and . , r. Meanwhile i 

tvestbound, connecting with the planes Loutmeillal Starts an outcome of 

at Chicago. One of the features of Ihe Now Paaa.>n««si- I in*, 
system will be the feeder lines provided Lane 

by the Universal’s Braniff and Robert- LOUISVILLE (ky.i— A new airplane Seattle. 'Po’r'tiand and Spokane' dir«tiv 
in operation through passenger service between Louisville with Salt Lake City. This awaits ap- 
i E^droads north and and Cleveland has just gone into opera- proval of the postmaster general and the 

south also will make connections svith lion hy Universal. A seven passenger secretary of commerce. It was recoin- 

tnis service. monoplane will make a daily flight each mended that the Varney service be ex- 

i»uu. witbUfid tended Ihrough one line to Seattle and 

T-. , • - _ ^'i>' Cleveland plane will leave Cleve- another to Spokane, with Pasco as a 

The Aviation Corporation officials land at 1 p.m., arrive at Columbus at >>ase. 

explained that announcement of this 2:30. and Cincinnati at 3:30, Eastern t A t n -17";^ . 

scheme had been held until all details Time. The plane will arrive at Bow- *-A.l. UnlU PaiMtenger AgenU 

work in^^ude”d^°erv <Irefi'i""'15™'’^ '"‘ml’ Central ST. LOUIS (Mo.)-Twemy passenger 

tensive survev;nf!|-r w 7'ni^ The Louisville plane will leave agents have reported at headquarters of 

fir .,1 'Oftidtons before a 11:30 m the morning, Central Time, Transcontinental Air Transport here for 

it aeve|aiid at 3:35 in the training prior to the opening of the 
•rail service July 8. 
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T.A.T. PUot Staff 
Prepares For New Lioe 

ST. LOUIS (MO.)— Thirty-four T..\,T. 
pilots were here recently preparing tor 
the “dress rehearsal" flights of the line 
which will start about June 24. two 
weeks before actual operations begin 

J“'y . , , 

The pilot personnel is aiinouiiceu by 
Paul F. Collins, general superintendent, 
as follows: Eastern division: H. W, 
McGee, D, W. Buford, H. J. Zimmer- 
man and G. C. Price, living at Colum- 
bus, S. D. Welsh, H. H- Gallup, F. V. 
Tompkins, -Ambrose Banks, Ben O- 
Hovvard, Joseph S- Bartles, Clifford V. 
Abbott, Harry E. Campbell, N. A 
Laureiiaana, and Otis F. Bryan, living 
at St. Louis; Ear! W- Fleet, Carl W. 
Rach, Fred G- Richards and Howard E 
Hall, living at Wajnoka, Okla. 

Western Division: Lester D. Muiiger, 
T. R. Howe, J. B. Stowe. Jesse E. Hart, 
V. R. Lucas, Edwin A. Dietel, Morley 

F. Slaghc and W. G. Davis, living at 
Clovis, N, Mex.. Edward .A. Bellaiide, 
Stephen R. Shore, John Guglielmetti, 
Moyc W- Stephens, T. B. Hoy, Noble 

G. Hueter, William Campbell and 
Wesley F. Phillipi, living .at Los 
.Angeles. 

.AUhoi%'h the line is divid^ into only 
two divisions, each pilot will fly just 
half oi each division. Pilot crews will 
be changed at St. Louis, Waynoka, 
Okla. and Winslow, .Ariz. 

Newark Reports 
Fiuances of .Airport 

NEW.ARK (N, J.l— delicit oi 
$3,965.08 has been reported for the 
seven nioiuhs of operation of the local 
airport ending .April 30. according to 
Chief Engineer Costello. It i.< expected 
that revenue will increase during the 
forlhcoiuiiig months while the operat- 
ing and maintenance expenses are ex- 

income for the period named was 
$19,541.49 and the operating expenses, 
$23,506.57. The income was from the 
following sources: Leases. S2.258.30: 
hangar .storage, $7,290.70; 10 ner cent 
tax on passenger flights. $6,055.85: 
automobile parking, $2,96024. and other 
receipts from mail companies, $596.64. 

Expenses have Increased as follows; 
October. $220.65; November, $1,218.90; 
December, $1218.94; January, $2,- 
682.31; February, $5,224.87; March. 
$7274..52, and April. $5,666.-38. 

From January on the amounts in- 
clude Ihe salary of Lieut. Richard .Aid- 
worth, airport manager, who assumed 
charge that month at an annual salarv of 
$10,000. 


CurtiBK .Adds New York Site 

NEW YORK (x. V I— Curtiss .Air- 
ports Corporation has announced plans 
for a $3,000,000 land and sea plane air- 
port of the unit in its nation-wide chain. 
The site comprises about 250 acres in 
the Bronx section of the city adjoining 
Pelham Bay Park. 


Approve I*Hght 
Passenger Route 
SALTLAKECITY (utah) 
— Night passenger flying is 
ieasible, according to officials 
of the Boeing system, follow- 
ing the completion of the 
first month's operation of 
tri-eiigined twelve-passenger 
rranspoits on the 643-inile 
hop from here to Oakland. 

The machines leave Oak- 
land at 8 p.m. and leave -Sail 
Lake City at 9 p.m. The 
Oakland plane arrives in Salt 
Lake City at 2:30 a.m, and 

at Oakland at 4:30 a.m. This 
section includes the recently 
opened beacon system which 
completed the lighting of the 
transconlinoiual airway. 


Varucy .Air Liues 
Formed iu Califorma 

S.AN KK.AN'ClSCO l,c.tLiF. ; — An- 
Iiounceiuem has been made of the for- 
mation of Varney .kir Lines, Inc., which 
will take over ihe physical assets and 
operation of llie Pasco-Salt Lake mail 
route and associated enterprises of 
Walter 'T- Varney, a pioneer in aviation. 
It also became known in connection 
with the transaction that the inveslinent 
lianking Arm of Bond, Goodwin & 
Tucker, and .Aviation Corporation of 
California had acquired a substantial in- 
terest in the new company. 

L. P. Mueller, wartime pilot and ex- 
:inny instructor, who has been associ- 
ated witli Varney interests for the past 
ten years, has resigned bis post as sec- 
retary and treasurer of .Associated In- 
surance Fund, Inc., effective July 1. to 
head Varney .Air Lines, Inc. Mr. 
Mueller will be president of the new 
company and Mr. Varney will be chair- 
man of the board. Leon D. Cuddeback 
will he vice-president in charge of fly- 
ing operations. Nion R. Tucker and 
Tlioina.s B. Eastland, of the hanking 
house, will lie vice-presidents. 


Wril Halts New Orleans Work 
NEW ORLEANS iL.v)— A writ is- 
sued by Ihe Louisiana Supreme Court, 
seeking to prevent an agreement be- 
tween the Orleans Levee Board and the 
Orleans Dredging Company, has re- 
sulted in the suspension of all work on 
the new lake-shore municipal airport 
and the latest delay in Ihe project. The 
writ was issued at the request of owners 
of camps and other property near the 
site, who assert that the Levee Board 
failed lo give them sufficient notice for 
removal before construction work was 
to begin. Lower courts liave refused to 
ratify the writ against construction 
which was recently approved by the 
War Deparlinent, 


Chicago-New OrleaDS 
Service lo Be Opened 

WICHITA ( KAN.) — Organization of a 
new passenger, express and air mail 
route from Chicago to New Orleans 
which is scheduled to start operation on 
September 1, has been announced here. 
Of the nine men interested in the new 
line six are of Wichita. 

Five Wasp-powered Travel .Air cabin 
monoplanes, will constitute the original 
equipment with which the line will open. 
Those behind the project are Walter 
Beech, J, H. Turner, Ray Brown. 
W, M. Moore, Marcellus M. Murdock 
amt Tom Johnson of Wichita; Maj. 
-Merrill D. Mann, head of Continental 
-Air Services, Inc., Chicago, and C E. 
.'Anderson and H. B. Holst of the 
Grigsby-Grunow Radio Company, of 
Chicago. 

The new line will run from Chicago 
to New Orleans by way of St. Louis, 
Cairo, 111., Memphis, Tenn. ; Jackson, 
Miss.; and Houston, Tex., connecting 
at all the southern terminals with Texas 
.Air Transport. 

The company was organized on a 
capitalization of $I00.IXX) and an ap- 
plication is now pending in Illinois to 
authorize capitalization $1,000,000. Some 
of the largest banking interests in Chi- 
cago, it is reported, .are behind the in- 
creased fliiancing and will complete the 
flnandal structure of the new company. 

On the board of directors are Major 
Maim, .Anderson, Holst. Beech and 
Brown. Beech and Brown are on Ihe 
technical coiiimittct and Beech will be 
the active technical advisor for oper- 
ations, All the flying personnel has been 
picked, it is said. .All planes are to be 
delivered to the company officials at 
Chicago by August IS, The pilots will 
spend tw'O weeks in flying Ihe line and 
familiarizing themselves with the terrain 


Expect 40 Planes 
In Second Iowa Tour 

DES MOINES (lA.)— Seventeen cities 
are included on itinerary of the second 
annual air tour, June 24-29, under 
auspices of the Iowa Aeronautical Asso- 
ciation, of which George Yates is presi- 
ilent. Forty planes will participate in 
the tour, including a three-plane flying 
circus from the Livingston field at 
Waterloo. Other planes and pilots mav 
be entered up to the time of the take on 
of the first plane June 24. Races are 
limited to Iowa pilots but any other 
plane is invited to accompany the tour. 
The race events will include a free-for- 
all and .1 class limited to light planes of 
90 hp. 

Cities included in the itinerary are: 
June 24, Des Moines. Centerville and 
Ottumwa: June 25. Muscatine, Towa 
City, Marshalltown and Waterloo: 
June 26, Fort Dodge ; June 27, Mason 
City, Emmetsburg. .Algoiia and Sioux 
Citv: June 28. -Shenandoah, Clarinda 
and Bedford; June 29. Atlantic, Cres- 
ton and back to Des Moines. 
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Report Additional 
Airport Construction 

Development Work 
Continues in Many Places 

Improvements totaling $500,000 are 
to be made on the new Myron T. Her- 
rick Airport now under construction at 
Cleveland by the Curtiss Flying Serv- 
ices, Louis G. Meister, manager, re- 
ports. The new field will be dedicated 
to the late Ambassador to France dur- 
ii^ the National Air Races. 

Embodying a Colonial type of archi- 
ture, buildings on the field will be con- 
structed in two units forming a semi- 
circle. They are designed by Kenneth 
Franeheim. Stone & Webster are the 
supervising engineers. 

There will be iO buildings on the 
field when completed. Work on the first 
two structures has started. The admin- 
istration building and a hangar for 
school use are the first two buildings 
to go up. 

The eastern section of the 225-acre 
field is being reserved for future con- 
struction of an Aviation Country Gub 
and golf course. Work has started on 
laying 400,000 ft, of tile drainage on 
the field. 

CleTel>a4 to Hove Penoe 

A 3.600-fL fence CKtending from the 
south to north entrances of the Cleve- 
land Municipal Airport is to be con- 
structed immediately, according to Maj. 
John Berry. This will prevent people 
from parking autos about the hangars 
and driving in front of the airport 
buildings. There will be four entrances 
to the field for pedestrians. 

Oklahoma City, Okla., on June 25 
will vote on a bond issue providing 
$425,000 for improvement of the 
municipal airport Purchase of an ad- 
ditional 200 acres for about $58,000 is 
included. Other expenditures are as 
follows: Purchase of present buildings 
$25,000, terminal building $90,000, night 
lighting $37,000, taxi strips and run- 
ways $29,250, weather instruments $500, 
radio $500, fuel system $3,000, radio 
building $2,000, first aid and medical 
equipment $2,500. fire fighting equip- 
ment $4,000, and grading $22,500. 

Roads and driveways will cost $4,000, 
furniture and fixtures $6,000, obstruc- 
tion painting $1,000, fencing $6,000, 
maintenance of equipment $2,6H0, engi- 
neering fees and incidentals $15,450, and 
water main extensions $10,000. 

.^bout four and a half more acres are 
being added to the Vancouver, Wash., 
Municipal Airport which gives a total 
of 45 acres, which, combined with the 
Pearson Military Field of 86 acres, 
makes a suitable airport. 

Eagle River, Wis., has voted to lease 
a plot of land of 100 acres for airport 
development. Work will be started soon. 
Southern Air Transport, Inc., is con- 
tinuing its investigation for a suitable 
airport ba.se at Houston, Tex, A large 
amount of money will be spent on the 


St. Marys College, St. Marys, Kan., 
recently dedicated a 20-acre field north 
of the college and claims it is the first 
airport in the country owned and main- 
tained by an educational institution. 

Syracuse, N. Y., has authorized 
$52,697.50 for the acquisition of the 
municipal airport at Amboy. The city 
has been operating this field for three 
years under a lease. 

Colonial Western Airways, Inc., and 
the Curtiss Flying Service were the 
successful bidders for space at the Syra- 
cuse Airport at a public auction on 
March 21. 

Considerable debate has featured 
efforts to secure repair of the fire dam- 
age to the Rochester, N. Y., airport 
About all the equipment on the field 
was destroyed by the disaster. 

With applicants for about 40,000 sq.ft, 
of additional hangar space at Mills 
Field, San Francisco, the airport man- 
agers are going ahead with the con- 
struction of four new hangars from the 
sum of $160,000 recently made available 
for airport expansion. Grading of the 
field also is included in this. 

Construction of hangars was to be 
started by June IS at Akron, Ohio, 
Municipal Airport following the clear- 
ing away of red tape which has caused 
a year’s delay to the commercial com- 
panies. Air Services, Inc., will build 
a $60,000 structure which will include 
hangar space, shops, office rooms, flying 
school headquarters and two observa- 
tion towers. The B. F. Goodrich Com- 
pany also has acquired a site and the 
Firestone Tire & Rubber Company has 

The Akron hangars will be located 
across the present Akron-Massiilon 
Road which will be abandoned for a 
new one built around the hill. The old 
pavement will be used as a runway for 
planes. The hill is to be leveled at the 
top and a park established on the sum- 
mit, commanding an excellent view of 
the airport, 

Abilene. Tex., has voted a $100,000 
boitd issue to provide an airport which 
is to be designed and constructed under 
the supervision of B, Russell Shaw & 
Company of St. Louis. 

Hangar and office buildings at "Sky 
Harbor," the new airport for Scenic 
■Airways at Phoenix, Aria, has been 
completed and installation of lights is 
about finished. The equipment is iden- 
tical in design with that of the El Paso, 
Tex., headquarters, plans for both hav- 
ing been drawn by the Austin Company. 

The 110x120 ft, han^r has a 20xffl 

ft. one-story extension in front for office 
and other accommodations. It is de- 
signed for 100-ft. clear openings on each 
side, with doors of Detroit Steel Prod- 
ucts manufacture. 

Exterior walls are of brick, while 
the exterior side of the brickwork is 
co\’ered with a waterproof cement. The 
windows are i Bestoiite glass in metal 
sash. The heavy duty monolithic cement 
floors are approached by a 20-ft. eon- 


AVIATION 

June IS, 1929 

Crete ramp. The plan for future exten- 
sion of present buildings will include 
a 300-ft, clear opening without obstruct- 
ing columns and with sliding-door 
arrangement. The beacon is Grouse- 
Hinds product. 

Curtiss Flying Service, Inc., is said 
to be planning an expenditure of about 
$250,0<XI in the establishment of an 
airport at Jacksonville, Fla. 

A 90-acre tract of land has been 
leased for five years at Sinton, Tex., on 
the Houston-Brownsville route. Work 
on the field will begin soon after 
September 1, 

Federal approval for the proposed site 
of the Brunswick, Ga., Airport has been 
received, and work will be rushed. 

Progress is reported on the new sea- 
plane base which the Fairchild Aviation 
Corporation is building at Amity- 

Improvements in the lighting are to 
be undertaken at the Newark. N. J., 
Airport. The K, W. Electric Company 
was given the contract for the insola- 
tion which will cost $60,678. Another 
cluster of Westinghouse floodlights will 
be added, making a total of four units. 
Another B.B.T. light, the second at the 
field, will be secured. Chris McCann 
has been awarded a contract to build 
a metal and glass hangar at the airport 
for Colonial Airways System to cost 
$67,200. The city will receive 7 per 
cent of the cost for annual rental, 

R. I. Srekljia Site 

Rhode Island is to make a choice 
about a big airport development by 
August 1, according to the State Air- 
port Commission. Some discussion has 
developed from the suggestion that 
$15,000 be paid to B. Russell Shaw, 
Phil Love and Preston Sultan for their 
advice relative to the improvements at 
Lambert-St. Louis airport. 

The Roy Morris Aviation Corpora- 
tion, Topeka, Kan., has awarded the 
contract for construction of 100x100 
ft. hangar at the Topeka Airport, to 
cost $20,000. The contract has been 
let for construction of a hangar at a 
cost of $I1B00, at Woodward Field, 
near Camden, S. D. The Steannan 
Aircraft Company has let the contract 
for construction of a $36,000 hangar at 
the Municipal Airport in Wichita, Kan. 
The Midwest Aviation Corporation has 
let the contract for construction of 
$14,000 hangar at the Municipal Air 
Field of Omaha, Neb. The Metropolitan 
Development Syndicate has awarded the 
contract for construction of a factory 
building on the corner of Woodley Ave. 
and Lindbergh Drive, Metropolitan 
Airport, Los Angeles, Cal. 


P.A.A. Officials iDspect Lines 
MIAMI (fla.) — As part of the race 
to establish air service between this 
country and Buenos Aires and Rio de 
Janeiro along the east coast of South 
America, officials of Pan American Air- 
ways recently left here for an 11,000- 
mile inspection flight along the Pan 
American routes. 
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Wind Wrecks Planes 
At Wichita Airports 

WICHITA (KAN.)— This city suffered 
its first airport rimage of any con- 
sequence recently when a terrific wind- 
storm swept the East Central and 
Swallow Airports, causing damage con- 
servatively estimated at $300,000. Private 
hangars and airplanes valued at $240,- 
000 were destroyed at the East Central 
field and Swallow suffered a loss of 
about $60,000. 

A tri-engined W'estern Air Express 
Fokker, which had landed just five min- 
utes before the storm, was demolished. 
Only the engines offer much in the way 
of salvage, it is said. The plane, mak- 
ing Its second flight on the Kansas Oty- 
Los Angeles run. was valued at $75,000. 
The Stanolind II, tri-engined all-metal 
Ford plane was damaged to the extent 
of $50,000. It will be rebuilt at the 
Ford factory, Stearman Aircraft Com- 
imny's new Cyclone-cngined combina- 
tion mail and passenger plane, valued at 
$25,000, ivas wrecked, although com- 
pany oflidals say it can be rebuilt. The 
storm struck soon after the machine had 
landed from its first test flight. 

Other planes wrecked or daniagcd 
badly were eight Swallows, an American 
Eagle biplane, a Coffman high wing 
monoplane, three Travel Air biplanes 
and a Jenny. 

Despite the big loss at the airport only 
one person was injured. Bob Lander, 
attempting to protect the engines of the 
Fokker plane was hurled about 150 ft. 
His injuries were not critical. 


N..4.T. nnil Newark Agree 
NE\\'-\RK (n. j.)— With the leported 
acceptance of the local demand for a 
payment of $.01 per lb. up to and in- 
cluding the first 1,500 lb. of air mail 
and a half cent per lb. thereafter, the 
long standing dispute between ofiicial.s 
of this city and of the N.A.T. is de- 
clared closed. N.A.T. will probably 
start using the local airport instead of 
Hadlej- Field, with Colonial Airways 
System and Pitcairn Aviation. It is ex- 
pected that the city will build a hangar 
for N.A.T. and charge 7 per cent of 
the cost annual rental. 


Call Ohio Ports Public Utility 

COLUMBUS (OHIO) — Airports are 
public utilities and, as such, every 
legislative step in their development is 
subject to a referetidum vote, accord- 
ing to a decesion of the Ohio Supreme 
Court, rendered June 5. The decision 
was reached in granting a mandamus 
order coranelling the Canton City Coun- 
cil to call a special election and submit 
acmiisition of the -'roposed site for an 
airport to a s'ote of the people. 


Ten to Share Big Ticket Office 
CHICAGO (ILL.)— Ten air line com- 
panie.s have signed contracts and leases 
for the largest consolidated air trans- 
portation ticket office in tfiis country. 


llohi .Airways Starts Line 
ABERDEEN (wash.)— Regular air 
tran.sporlalion between Grays Harbor 
and Portland has been started by Hohi 
Airways Company, of Aberdeen and 
Eugene, Ore. 


Braniff Announces 
New Line Schedules 
OKLAHOMA CITY (okla.)— Defi- 
nite schedules for the recently launched 
Oklahoma-Kansas City service of the 
Braniff division, Universal airlines, has 
been announced. Under the new service 
the for:ner Tulsa-Bartlesville-Wichita 
route operated by Central Air Lines has 
been discontinued- The schedules are: 
Northbound 



Tu Assist Seatiromc Project 
NEW YORK (x.y.)— Black & Bigelow. 
Inc., air transport engineers, have been 
retained by the Armstrong Seadrome 
Development Corpor.ition to co-operate 
in the development of its mid-ocean 
landing stage. The seadrome was de- 
signed by E. R. Armstrong in co-opera- 
tion with Henry J. Gielow & Com- 
pany, traval architects. The principal 
constructors are the Sun .Shipbuilding 
Corporation and the Belmont Iron 
Works, of Chester, Pa. Black & Bige- 
low will study the proposal to establish 
a test air line between this city and Ber- 
muda, using the seadrome. 


Universnl Acirls CentraPs Linos 
WICHITA (KAN.)— Central Air Lines 
of this city, headed by E- A. Watkins, 
now is a division of Universal. The 
nen' service was opened on June 2. 
Places served by (Central .Air Lines 
included Wichita, Tulsa. Oklahoma City, 
Bartlesville. Topeka and Kanstis Cily. 
The Central company originally oper- 
ated planes between Wichita ami Tulsa, 
later extending the service to Kansas 
City and then to Oklahoma City. 
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Idiiho Confereiicp 
To Plan Co-Operation 

BOISE (iD.Mio) — Uniform and co- 
operative development of air commerce 

of the conference of aeronautical in- 
terests to he held here July 8, 9 and 10 
under the auspices oi Gov. H. C. Bald- 
ridge of this state. Idaho, California, 
Oregon, Washington, Nevada, .Arizona, 
New Mexico. Utah, Colorado, Wyoming 
and Montana will be represented. 

The conference will consider such 
items as how the state may most effi- 
ciently supplement government air com- 
merce regulations and operations and 
stale reciprocity relative to licensing of 
plane pilots. Taxation is another im- 
portant item. Steps will be taken also 
to effect an organization of the eleven 

form development throughout that ter- 

Plans for this conference followed a 
preliminary meeting of representatives 
of such organizations as Boeing, 
.A. E.. P. A. T.. Varney. National 
Parks -Airwavs and others in this city 
on April 8-19’ This group endorsed the 
idea of a general conference. J. D. 
Wood, Idaho commissioner o( public 
works, under whose jurisdiction aero- 
nautics in Idaho have been placed, has 
been in the East making contacts with 
\arions groups who may he represented. 

It is expected that most of the gov- 
ernors of the eleven states will be pres- 
ent as rvell as olficials and representa- 
tives of ,1 large nutnlser of aeronautical 
organizations, The .Army, Navy, Post 
Office and Commerce Departments will 
be rCftrescnted as well as the Inlerde- 
partiiieiiUil Committee on Airways. The 
speakers and their subjects will be an- 
nouncetl soon. 

The conference has the co-operation 
of the .Aeronautical Chamber of Com- 
merce and many of the large national 
anti ea.stem comp-anies are interested. 


Hudson Khrr Base A.sai|rnrd 

NEW YORK (X. v.i— Coninicrcial 
planes will have a Hudson River liase 
at the foot of 135th filrect, according to 
a recent decision ni the city, following 
prolonged discussion over denial of per- 
mission to use space at 79th Street and 
other suggested points. This site is 
temporary and perrail-. will be issued 
for one year only and in the meantime 
plans for a permanent base will be 
worked out. Curtiss Flying Service. 
Coastal Airwavs and tbe Colonial Air- 
wavs System are the three who are most 
intere-ted in the arrangement. 


Savoia 55's For Commuters Piek-l'p Test Miscarries 


NEW YORK (N. Y.) — Savoia--\lar- 
chetti S-5S flying boats will be used in 
a commuting service to lie siarietl lie- 
tween 9fitli -Street, here, and Souiharap- 
lon, I.. I., by Airvia Transportation 
Company, This company plans a New 
York-Boston service also with $30 fare 
for a one-way flight. The S-55 ma- 
chines will be used on this line. also. 


NEW YORK (N. V.)— Plans to test 
pick-up of mail from the Leviathan on 
its arrival at this side recently mis- 
carried, The Btirnelli-Oiapmaii ma- 
chine, which was to h.ive been used, was 
cbimaged on the eve of the test and radio 
trouble prevented cnniaci with the 
steamship after a Kevslone-t.ocning had 
hecii pres.sed into service. 


2090 


AVIATION 
June IS, 1929 


FOREIGN ACTIVITIES 




Belgians and French 
To Fly Desert at Night 

PARIS (mance) — Following the re- 
turn of the Farman survey plane over 
the route which the French and Belgian 

gather across Afnca Co Madagascar, 
further plans about Che project have 
been announced. It is said that a Bel- 
gian plane will leave Antwerp or Brus- 
sels for Beira in Portuguese East 
Africa on one week and a French plane 
will fly the alternate week between 
Paris and Madagascar by way of Beira, 
each alternating on the service. 

The line wilUo^ect at Broken Hill 

Cape-to-Cairo line and also will make 
connections for Braezaille and Stanley- 
ville in the Belgian Congo. The route 
will call for crossing the Sahara Desert 
at night and lighting of this part of 
is being undertaken. At first 


Kecognize Neunhofer Record 
PARIS (FEANCE) — The altitude mark 
of 41795 ft. set by Willy Neunhofer, of 
Germany, has b«n officially homolo- 
gated by the F.A-I. The previous 
record of 39,140 ft. set by Lieut, .Appollo 
Soucek, U.S.N., was homologated also. 


will hi 




Foreign News Briefs 

Dr. Hugo Eckener has been defend- 
ing Che cause of the airship in a reply 
to reported statements by Premier 
Mussolini tending to minintize the value 
of lighter-than-air craft, 

Curtiss-Reid -Aircraft Company, Ltd., 
of Montreal, Canada, has starts con- 
struction of a seaplane base about three 
miles from its St. Laurent plant. 

Pan -American .Airways will start its 
air mail service from the Canal ^ne 
touching Cartagena, Baranquilla and 
Curacao, Dutch West Indies, on the 
South American, on 




June: 


Planes to Speed 
Medical Services 

PARIS (F8.ANCE) — Serious develop- 
ment of provisions for air ambulances 
and transportation of doctors and medi- 
cines by air to an emergency call and 
to desolated points will be given by 
leading countries of the world as a re- 
sult of the first Sanitary Aviation Con- 
gress held in this city last month. The 
delegates resolved to do all in their 
power to stimulate development of 
equipment and systems, both military 
ami civil, to speed up medical service. 

Probably the greatest strides in this 
direction so far have been taken by the 
French, the Farman F-60, for instance, 
being an air ambulance capable of carry- 

tion to the crew of the plane, while 
other Farman is able to carry tw 


with a 
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the Irving Air Chute Company, 

" Ronald, 






ng the ert 




: and 67 gal. 


Ben Brotman -v,. .wimm 

Winnipeg, Canada, pilots, have an- 
iwunced plans for an attempt to fly from 
Canada to England over the Greenland 
route, starting about August 15. 

The Irish Free State is making prog- 
with its plans for a daily air ser- 
vice between Dublin and London Two 
other plans include a service between 
Cork, Limerick, Galway and Belfast and 
li^veiop Cork as a base for a 

for sperfy transfer of mail and paMen- 
rhese planes would operate be- 
n Cork, Paris, Brussels and Berlin. 


Study Certnoa School AccidenU 

LONDON (engi~vnd)— A ccidents in 
German flying schools have attained 
such a frequency, it is reported, that the 
British aviation insurance group which 
controls German insurance through rep- 
resentatives has sent a mission to ffiat 

studying particularly the suitability of 
training planes used by the Germans, the 
operations of the schools and the meth- 
ods of training eniplo^. 


-Adelaide and Perth will i 
June 2. This will reduce the in- 
quired for the trip from four days by 
train to only two days. 

Northwestern Airways, Ltd., has 
b«n organized in Winnipeg to provide 
air service in Manitoba, Saskatchewan 
and Western Ontario. 

The Japan Air Transport of Osaka 
will operate a Junkers 13 seaplane be- 
twcM^at city and Bettu across the In- 


Swediafa .Airmen Forced Down 
REYKJAVIK (ICELAND) — A gasoline 

of the forced landing of the Swedish 
trans-.Atlantic plane Sverige at Skap- 
taros, ISO mi, east of here, 2,56 a.m. 
local time, June 10. The machine 
carrying Capt. Albin Ahrenberg, pilot; 
.Axel Flodeii, assistant pilot, and 
Robert Ljunglund, wireless operator, 
had covered about 1J2S0 mi. of the trip. 
They left Stockholm at 6.03 a.m. 
June 9, refueled at Bergen, Norway 
•e at 3.29 p.m, ex- 
by 11 p.m. (Re- 
iirs were Deing ruslied as Aviation 
les to press and the flight was to be 
mlinu^ in suges by way of Greenland 
id Anticosti Island in the St. Lawrence 
iver to New York City.— Ed.) 


ik off froi 


P.A.A. GeU New Mail Contracts 


here that P. A. A. and the Honduras 
government have signed an air mail con- 
tract good until January 31, 1931. 


China Plans Mail System 
NANKING (CHINA)— Five projects to 
be undertaken soon for the establishment 
of an air mail system in China have 
been announced in tlie Chinese Eco- 
nomic Bulletin, Trunk and connecting 
air lines will link such centers as Tibet, 
Canton. Mukden, Shanghai, Foochow, 


Belgium Seeks Air Uniformity 
BRUSSELS (BELGIUM)— The Belgian 
Government is preparing a European 
convention, to be held here, in order to 
establish uniformity of air mail services 
between the various European traffic 


Vancouver Airport Assured 
VANCOUVER (a. c. )— Construction 
of a permanent airport at this city is 
now assured, as a bylaw for expendi- 
ture of $300,000 for this purpose has 
been voted, A further $100,000 will be 
contributed by the North Fraser Har- 
bor Commissioners. Sums for general 
improvements at the city’s temporary 
airport on Lulu Island have also been 
approved. 
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Triiim]i)i Fuel (riigo 

T he Boston .\iito Gage Co., Pittsfield. Mass,, lias 
entered the aircraft field with a complete line of 
"Triumph Magnetic Gages" for aircraft fuel and nil 
tanks. A large mtmher of models are offered. 

The construction of these gages is such that there is 
no mechanical connection whatever helween the float 
mechanism and the indicating jiointer and even if the 
glass face is broken there is no possibility of leakage 



and consequent fire hazard. They are light in weight, 
easily readable and can be furnished in reverse for 
reading in a mirror. Standard dials have a light colored 
background with black characters. Dark colored back- 
ground with light characters also cao he furnished- If 
luminous graduations are desiied the dark background 
is used. Triumph gages are made up and installed as 
units, the only installation labor being that of screwing 
the gage into a flange. 

The model No- 106 Fuel Gage is designed for center 
section wing tanks, side wing tanks (either high or low 
wing) or tanks in any location from wliich the dial can 
be read- This gage is of the flat head, geared type and 
.screws into a flange having a standard li in. pipe thread. 
The dial face is 2i in. in diameter. The distance from 
the face of the tank to the top of tlic standard flange 
is in. WTien using the standard flange, the gage head 
projects I in. from the face of the tank. The weight 
of the gage for a tank 10 in. deep is 10 oz. For other 
tanks the weight may be computed by adding or deduct- 
ing i oz. for each 3 in. variation in depth. The neight 
of tne standard aluminum flange is 3 oz. and of the 
standard composition flange is 9 oz. 


Workace Portable Saw 

A PORTABLE saw, adaptable to a number of uses 
has been placed on the market by J. D. Wallace & 
Company, Chicago, It derives power from the ordinary 
lighting circuit or the power circuit, and may be fur- 
nished for direct or alternating current. 

This new machine, known as the "Workace Radial 
Saw,” is easily adjusted to cut at any angle, for cross 
cutting or ripping, dadoing or grooving, rabbeting, 
routing, panel raising, shaping, sanding, etc. 

The Workace Radial Saw works from above. The 
motor is built in and directly connected. The saw and 


motor unit arc mounted on a liirn table (> in. in rlianieter, 
which in turn is mounted on two heavy steel rods placed 
five inches apart to iirevein any s|iring. Rods are 
mounted in a radial arm. 

The radial arm is mounted in the pedestal nn a liirn 
table 10 in. in diameter, permitting the arm to be set 
in any position. The pedestal is also mounted on a 
turn table, 10 in. in diameter. By means of these three 
turn tables the machine is readily placed in position for 
any kind of cutting. With an R in. blade it cuts 2i in. 
deep; a 9 in. blade cuts 3 in. The saw travels 19J in. 
in the arm and is adjustable vertically 5J in. The Gen- 
eral Electric motor is of the hill bearing, universal type. 


Clristitf .411ov9 

C RISTITR, a special alloy of great hardness, has been 
successfully applied to certain aeronautic uses by 
the Commercial .Allov Corporation, of ,San Francisco. 
Calif. 

.At the present time this metal has been used for 
surfacing airplane tail skids, and also (or surfacing the 
val\-e stems of aircraft engine valves. In either case the 
Cristite metal provides an extremely hard wearing 
surface which imparts longer life to the parts thus sur- 
faced. The Cristite is manufactured in convenient 
rods and is applied by welding. Tailskid shoes require 
a very thin coat of Cristite welded to the surface of 
the shoe, to increase greatly the life of the shoe. Valve 
stems arc ground down ^ in. and a layer of Cristite 
is then welded on and the stem is re-machined to 
exact size. One advantage claimed for Cristite is that 
it may he applied easily, and is readily machined. 

Two special alloys are being manufactured in com- 
mcrcia! quantities at the present time by the Commercial 



•Alloy Corfwration, and are marketed under the name of 
Cristite Series 1, and Cristite Series 3. Cristite Scries 1 
shows a hardness on the Rockwell C scale of 61 to 67, 
while Cristite Series 3 shows a hardness of 49 to 55. 
Cristite Series 1 is the metal being used for aircraft 
application and various other commercial uses, the 
Scries 3 being used for other purposes. 
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Already . . these airlines 

have equipped u/itk Loc^heeds — 
Unwersal Acrlines 
U. S. Air Transport 
Texas Air Transport 
International Airways 
Commercial Arways, Ltd. 
Southwest Air Fast Express 
Alaska- Washington Airline 
Continental Air Express 
Santa Maria Airlines 
M.addux AEaiNES 



The world's fastest airlines are usin^ Loekheeds! Cruising 
DO miles per hour at 12,000 feel over the high .Sierras of 



Pit 


icifh IFrinhf r/iirfiiind j 


LOCKHEED AIRCRAFT COMPANY 


. Los Angel 


, C . S . A . 
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.32 BULLET 

Real speed and travel comfort for FOUR PEOPLE AND A DOG, with 
baggage for all, are attained in the new Alexander .32 Bullet. This eco- 
nomical cabin ship may be powered with either the Wright J6 16S-hp. or 
Kinner 100-hp. motor. If you want a cabin ship, ask for details and place 
your order now. 


EAGLEROCK BIPLANE 

OX-5—90 H.P. HISSO “A” 150 H.P. CHALLENGER 170 H.P. WHIRLWIND 225 H.P. 




Truly— PERFORMANCE WITH ECONOMY 
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TRUSCON 

EFFICIENT HANGARS 



Quickly Erected 
Economically Priced 
Fireproof Throughout 


These fireproof Truscon Hangars have un- 
obstructed floor space and full opening 
doors to insure utmost ease in handling 
airplanes. They are designed to meet indi- 
vidual conditions with machine shop at- 
tached if desired. Truscon Hangars are 
fireproof throughout with Steel Windows, 
Steel Doors and insulated Steeldeck Roofs 
— all manufactured completely in the 
Truscon plant. Prompt delivery, quick 
erection and economical cost insure all- 
around satisfaction and greatest value. 


Types sod 


Truscon Hsngars and Steel Doors 


Write for suggestions and quotations. 


STEEL HANGAR DOORS 


Truscon furnishes Steel Hangar Doors adapted to any type of construction 
or hangar design. They are sturdily built, of quality workmanship, operate 
easily and offer minimum interference to the movement of airplanes. Both 
Straight and Curved Track Types are available. 

Write for full information and literature. 


TRUSCON STEEL COMPANY, YOUNGSTOWN, OHIO 

AERONAUTICAL DIVISION 
Trussed Concrete Steel Co. of Canada, Ltd., Walkerville, Ont. 

Offices in Principal Cities of United States and Canada 

THANK TOU /or mmllonlng AVIATION 
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Ring Co., Paterson, N. J. 
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Proof— Conclusive Proof 
of Travel Air Owner Satisfaction 
Through Replies to Questionnaires 



Travel Air has sold and delivered over 1000 
biplanesandcabinmonoplanes. Recently the 
owners of these planes were asked to answer 
a questionnaire telling frankly what they 
thought of their Travel Air and of Travel Air 
service. Here are two of the hundreds of re- 
plies already received. Read and be con- 
vinced. Other replies will be reproduced in 
this magazine next week. 



'’The Standard of Aircraft Comparison” 

TRAVEL AIR COMPANY 

WICHITA, KANSAS f 


THANK 


AVIATION 
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FIRE! 


A disaster or an incident to your airport? 


It can be ichUhever you choose’. 
Disaster if the airport upon which 
monev has been spent so hopefullv 
becomes a dark, smouldering blot 
which flyers must pat« by. 

An incident if you are equip|>ecl 
with the proper dre cNiiuguishiog 
equipmeut — to kill Arc at its most 
susceptible moment — its start! 

Amcrican-La Fran ce and Koa mite 
Products include every rccogui»-d 
Wpe of lire Aghting equipment 
from one-quart extinguishers to 
the largest motor Are apparatus. 


used by 90S of America’s cities. 
Whether you need "Erst aid” Are 
equipment, an automatic system 
or motor Are apparatus, which ran 
tjuiekly be ruslied to any part of 
youruirport,you will And anAmcr- 
ican-[.a France and Foamile prod- 
uct that exactly Ats your needs — 
a proiiuct backed by over 8+ years’ 
experienee in the one business of 
Aghliiig fires! Amcrican-ljiFranco 
and Foaraite recommends and in- 
stalls this equipment; instructs 
Your employees in its proper use: 


Avierjcan-|aFrancE""Foamite Protection 

A Complete Engineering Service 

For Extinguishing Fires 


if desiretl, services equipment at 
regular intervals. Let one of our 
engineers talk over your airjiort 
protection problem with you. It 
obligates you in no way. 

A booklet "Warning Beacons” 
describes airport hazai^s and the 
corrrect Are protection for these 
hazards. Ameriean-I.a France and 
Foamite florporation, Engineers 
and Manufacturers, Dept. T50, 
Elmira, IS. Y. 



THANK 
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Keen competition in 
the ail today makes 
new demands for 
beauty, style and ut- 
most serviceability 





Yinhhed with 
the durability of 
modern motor cars 


I T was du Pont who developed the 
modern durable finish for the au- 
tomotive industry. Equally alert to 
the special needs of aviation, du Pont 
now offers aircraft finishes as modern 
as today's most advanced airplane 
design. 

Clear wing dope, pigmented dope, 
standard Army and Navy finishing 
materia), dopeproof paint— in fact, 
every finish needed in airplane con- 
struction-supplied by du Pont. 



And every du Pont aircraft finish is 
a product of extensive research in the 
most modern laboratories— a result 
of many years’ experience in the air- 
craft held— and a product rigidly 
tested in the most gruelling dying 

The du Pont line is so complete, 
so scientifically perfected, that you 
can safely base your whole finishing 
schedule on du Pont finishing systems. 

CoUr Expirti at Yaur Sirtici 
With the introduction of Duco for 

# 1111 ) 

E. I. DU PONT DE NEMOURS & CO., Inc. 

Industrial Fsnisbrs Dhisiars. Parlin, N. J. 
iioo Elston Ave., Chicago, III. 351 California St., San Francisco. Cal. 

Flint Paint and Varnish Limited, Toronto, Ontario, Canada 


use in homes, on automobiles and 
other manufactured products, du Pont 
established a special department for 
the study of color trends and color 
fashions- The du Pont Color Advis- 
ory Service is in constant touch with 
aircraft styling in both America and 
Europe. It will gladly cooperate with 
you in planning up-to-the-minute 
harmonies for your ships. 

Complete information on any 
du Pont product for airplane use will 
be furnished either by mail or by a 
qualified representative. 


MEMBER 


O F 


AERONAUTICAL 



■j^ORE planes for commercial pas- 
i-VJ. sengcr lines — more ships fat 
private owners! Luxury gains new 
importance in competitive selling of 
aircraft. 

It would be difficult to find two 
materials so preeminentlysuited to 
this need of modern aviation as 
du Pont Pyralin and Fabrikoid. Ex- 
tremely light and highly durable, 
they meet the practical requirements 
of materials employed in air service. 
And their beauty adds the smart re- 
finements that mean both luxury and 


comfort in the cabin and cockpit. 

Cabin windows, instrument boards 
and wing lights of 100% transparent 
Pyralin combine beauty and the neces- 
sary strength and lightness for air 
service. Made in various colors and 
effects, Pyralin will richly supple- 
ment any color scheme. Complete in- 
formation on Pj’ralin for these and 
otheruseswillbcfurnishedonrequest- 

In the cockpit and the cabin, 
du Pont Fabrikoid provides uphol- 
stery that is handsome, modern, 
practical. Light in weight, tough. 



E. I. DU PONT DE NEMOURS & CO., Inc. 
DU PONT \TSCOLOID CO., Inc. 

330 Fifth Avenue, New York City 
FABRIKOID DIVISION Newburgh, New York 


C H A M B E 


C O 


waterproof and strikingly attractive, 
the new Nemoursa Aeroplane Fab- 
rics give your ships the luxurious 
comfort of the finest yachts and 

Let our technical men cooperate 
with you in applying Pyralin and 
Fabrikoid with maximum. effective, 
ness. Please address the division 
concerned. 


AIR-TESTED MATERIALS 



M M E 


C E 


O F 
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another airport finds Socony best 
after a year’s test 



Old colony ai 


■ AlKWAYS CORPORATION has used Socony Aviation 
Gasoline in its four planes at Muller Field, Revere, Mass., .since the field was 
opened a year ago. Q L. Ponton de Arce, well-known ace and operations 
manager at Muller Field, always uses Socony Aviation Gasoline when flying 
in New York and New England. QYou, too, will find Socony dejiendable 
and readily available throughout New 

York and New England. Look for the SOCONY 

familiar red. white and blue Socony sign. Aviation Gasoline Aircraft Oils 


STANDARD OIL COMPANY OF NEW YORK 


’ms 


A Hint to Pilots 



about to 

Take off 

and put on, * • 


P/m-k Gelliug waniuT- Time to take off 
— to take off those heavier winter flying suits 

in life is to keej> you coolly eomfortahh'. 

May we modestly suggest Spalding Sam- 
mer Flying Togs? 

Here are rlothes designed by meu who’ve 
learned about sweltering, trirked-up logs 
by the sweat of (heir own brows. Sneb 
warm understanding iireeds suits as light 
as a wisp of eloud— as cool aud airy as 
Ul.OOO feel up — and as practical as a three 
point lauding 

Vou'll find sonu- models of special cot- 
ton ololli, as low os $9.00. Particular pets of 
ours, ibi-se 89-00 models, one-pieee style, 
hellerl. uod strofiped at wrist and ankles. 
Aud with three flap pockets, on knees 
and chest, for waste. nja|is, and things. 

And don’t forget — Spalding Togs are 
styled to proclaim the Jlicr, rather than the 
filling station assisunL OihcrSummermod- 
els at $12.00, and on up to 840.00 for water- 
proofed light-weight wool gabardine suits. 

Coutact at any Spalding store! Or write 
for free catalog to A. G. Spalding & Bros., 
10.8 Nassau Street. New Yr>rk City. 





2106 


AVIATION' 
15. 10?> 



AMERICAN CIRRUS ENGINES, INC. 

WASHrNGTON AVENUE, BELLEVILLE, H. 3. 

f 
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SliPER QUALITY 
GASOLINE HOSE 



IP*I 



Robertson 

Prices 

are generally 

Lower— 

Robertson purchases are made in quantities that command 
lowest prices obtainable. For. behind the Robertson organ- 
ization are the entire financial resources of the Universal 
Aviation Corporation, furnishing a purchasing power un- 
equalled in the industry. In some cases, the manufacturer's 
entire output is contracted for. Thus Robertson, in prac- 
tically every case, undersells all other sources of supply. 



II. pt. « .6 

Robertson Aircraft Corporation 




Division Universal Aviation 


Corporation 



PYRALIN SHEETING 
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Don’t be ashamed 
to make some money! 


DISTRIBUTORS 
Koosevelt Flying Corp.. 
RuOKevell Field 
Mineola. Long Island 
N. Y. 

Atlantic Sealtoard 


Aviatioti is a great new sci- 
etioe. It needs the help of all 
of us. 

Blit coiiinierrial pilots and op- 
erating companies must re- 
ineniher such things as over- 
(lead, depreciation, repair 
costs, etc. 

Tlie Pilots and companies in- 
terested in increasing pavloads 
and cutting expen.ses. are in- 
terested in New Standards. 


New Stanilards mean profits. 
Thev carry four passengers. 
They are sturdy and depend- 
able. Thev perform like pur- 
suit ships. They are ships to 
be proud of. 

Get out pencil and paper. 
Look at your mvn problem. 
Check up voiir cost per pas- 

Then — write us and weTl ar- 
range a demonstration. 


Airways, 

Hoover Field 
Washington, D. C. 
Cliirord Ball, Inc.. 
Bettis Field 
MeKeeapoM, Pa. 
Empire Air Transport, 
Syracuse. N. Y. 

New Standard Flying 
Service. Inc., 
Telcrhoro .Airport 
Hasbroiiek Heights 
N. J. 

L. & H. .Aircraft Corp., 
Municipal Airport 
Hartford. Conn. 


THE NEW STANDARD 
AIRCRAFT CORP. 

PATERSON, N. J. 


THE 

NEW' STANDARD 
IS THE 

TRUE STANDARD 


AVIATION* 


T he nation’s aeronautical buying power 
will be concentrated in Cleveland August 
Z4th to September 2nd for the industry’s most 
representative aircraft show — the 1929 Nat- 
ional Air Races and Aeronautical Exposition. 
This mammoth project, conceived and de- 
veloped along economic and constructive 
lines, serves the aircraft industry as a necessary 
factor in its general marketing program. As a 
pageant of aeronautical progress it depicts the 
industry's physical achievements in a rich 
colorful setting — reaffirms to membeM the 
true significance of their industry — builds 
confidence upon which the future prosperity 
_of the industry depends — and creates a greater™ 
^interest in the potential possibilities of aero-— 

At ibis annual assembly will be massed the 
industry’s dying, engineering and executive 
personnel, officers in the flying branch ot the 


To exhibit in the National Aeronautical Ex- 
position is to share in the benefits to be 
derived Irom contacting not only thousands 
in the industry who will attend but the great 
masses who will be attracted by the colorful 
racing program. Detailed information will be 

AIR RACES CLEVELAND NATIONAL AIR RACE 
AND SHOW CORPORATION 

CUfforJ Henderson, Managing Direttor 
Execuiive HdqiJ.: Hoiel Cleveland CLEVELAND. OHIO 
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Famous for performance 

Built for SAFETY! 


You don't have to be a Lindbergh to judge theeseep- the center of the Ryan's cabin. No other ship offers 
tional air-worthiness of the Ryan. One inspection this safeguard to passengers and plane against the 
tells >ou that here is no fair weather ship, but a craft racking strain of rough landing. It adds materially ti 
engineered to withstand the unexpected s 


strain of dirty weather. 

Y’ou see it in the Ryan's externally, 
braced wing construction — the strongest 
known. Its superiority to ocher types is 
readil'* apparent when you consider the 
heavier pay loads .ships must carry to- 
day. Furthermore, it permits adjust- 
ments to compensate warping, which are 
impossible in the cantilever t\pe wing. 

You see it in the exclusive Rvan de- 
signed chassis with axleofChromeMolyb- 
denuin steel tubing— the landing gear 
that stood up under the terrific shock of 
two and one-half tons weigh ton the take- 
off of the historic Paris flight. A landing 
carriage that will stand the galf when 
you hit the dirt of the roughest fields. 

You will see it, too, in the traces through 


landing. I 

the life of the ship. .And if the Gbric were removed, yt . 

ould see it again in the steel-tubing fu- 


Tott'off with load 
S seconds, 275 
C»nM200fl. nem 
Top Speed, HOm, p, 
CealslMg Speed 

120 m. p. 
Serolee Celllog 


(l.ondi wlrhlae 200 ~/r. 


er-welded at the joints and 



TIm' Arw 
.llAilel 


SISTER SHIP OF THE “SPIRIT OF ST. LOUIS'' 


.selage, n- 

minsttorou. - 

Such p/iii 

tion characterizes the Ryan from spinner 
cap to rudder. It makes the world's 
most famous ship the safest, too. 

•As to performance, the whole world 
knows wnac the Ryan can do. Here 
(at left) are a few details which “Red" 
Harrigan, at the factory, or any Ryan 
distriGutor, will gladly demonstrate. 

Send for new, illustrated catalog of 
the new Ryan Brougham for six, powered 
by the Wright Wfiirlwind J-6 engine. 
.Mahoney Rvan Aircraft Corporation, 
Lambert-St. l.,oui8 .Airport, .Anglum, St. 
Louis County, Missouri. 


Bvong’hnm 



What’s all the mystery 
about Airport Lighting? 


4. In genemh irhat nhoniil pooil 
etir/iorl li/thting ncconi- 

Kqiiipment alone does not make 
good airport lighting. Nor is there 
a "system'’ which will meet the 
reipiirements of all airports. 

Good airport lighting, boiled 
down to its final meaning, is the 
reduclion of all landing Ausarrfi 
to the obsohile minimum. 


Tile individual requirement.s of 
ihc particular field should large!) 
aloterminc the location anti ty|iv 
Ilf equipment, Good lighting is a 
matter of correct application. 

6. Does ii pay? 

Beyond <|ueslion of safety, there 
need be no doubt as to the coni- 
mercial value of an investment 
in airport lighting. Competition 
among airports — the development 
of night flying — the growth of 
public interest — these have all 
progressed tu such a point that air- 
port lighting has become of im- 
mediate importance. 

At this point, let us snggest that 

Graybar'sAirportLighlingDepart- 
menl is at all times ready to offer 
its cooperation and experience in 
solving the individual problem^ 
that present themselves on any 
D field . . . See coupon. 


By E. J. DAILEY 
Lighting Soles Manager 
Graylmr EIccIrie Company 

This is Number 5 of a series of aiiver- 
lisemenla whose purpose it is to retluee 
the iofonnation on airjrort liahlinp to its 


1. IThnt are the three .simple 

~fundameiilnla " of goml 

airport lighting? 

First, the ideally lighterl field is 
easily found at any time of night. 
Seftjnd, it is easily identified. And 
tfiird,it is as easy and .safe to land 
upon by night as by itay 

2. fl'hal lighting prorisionn 

are requireil for an "A ” 

An "A" rated field is essentially 
a well lighted field. For an "A" 
rating, the Department of Com- 
merce lists seven requirements: 
Anairport beacon. Boundaryligbts. 
Obslruetion lights. Hangar flood- 
lighting. Field floodlighting. An 
illuminated wind direction indi- 
cator. A ceiling finrlcr. 

3. In irhat irays muni eipiip- 

meal aid the pilot? 

After it has helped to locate and 
identify the field, lighting should 
give the flyer a ’‘pieliirt''' of the 
whole landing area — as it ivoidd 
appear in the daytime. 

He must know the direction of 
the wind. Ohstniclions must be 
clearly marked by red lights, the 
best approaches by green lights. 
Hangars and other buildings 
should be floodlighted to aid the 


pilot in Judging height and dis- 
tance . . . Finally, the field itself 
slioiild lie floodligliletl, but witit- 
out olijerlioiialib- glare. 


GraybaR 

Succflsici to W'csnm Electric Supply Dept 






Look to Goodyear 


Here at Goodyear we have a large 
and veteran department that has 
just this one job: to do everything 
possible to give help to you men zi-ko 
design, or build, OTOperale airplanes. 
Whatever your problem, bring it 
to Goodyear. If you need data on 
Goodyear Airplane Tires, we h.ave 
it. Or if you want to know if some 
part, or item of equipment can be 
fashioned from, or made better, by 
rubber, ask Goodyear. 


Any question will get prompt, 
sympathetic attention and under- 
standing. Write, wire or telephone. 



CONGRATULATIONS! 




Congratulations to the Air Corps and the gallant 
on the brilliant success of their “bombing" miss 
night of May 21st. 

Accomplishment of this remarkable flight of o 
of wind, fog. rain is a tribute to the skill of tht 


the Keystone Panther Bomber 
I Dayton to New York on the 


KEYSTONE AIRCRAFT CORPORATION 


• Street & East 1 


, New York 


KEYSTOME 
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Manufacturers Approve Them . . . 



PiZots 

Prove Them 



oodrich 

bbei’ t’ov %M.tvpla»ies 


THESE ^^SPLIT SECOND’’ 
GOODRICH SILVERTOWN 
AIRPLANE TIRES 

"Aak any piloC My* Tin- .Ailvanp.- .4ircraft Coinj.any of Troy, Ohio, 
ahout iho perfonnanre^ of iht'ir approve<) niodol Waco hiplaDc>. 

"Ask any Jr<Ko plane pilot” says The B. F. Goodrich Rulibci' 
Company about the performauce of Goodrich Silverlown Tires on 
Waco biplanes. 

The majority of Waco oevners take delivery '’flyaway" on Goodrich 
Silvertown Tires. Two out of the three newr Wacos at Second All- 
American Aircraft Show w ere displayed on Goodrich ".Split Second" 
Silvertown Airplane Tires. In fact, over iS% of all the land planes 
shown in Detroit were Goodrich equipped. 

This make.s four conseeutit e times this year at the four major 
aircraft shows that Goodrich .Airplane tires ha^e been voted the 
popular choice of manufacturers. 

Pilots making world records proved them . . . Lindbergh, Goebel. 
Brock andSchlee,Kingsford-Smith, Hawkes. Manufacturers making 
planes have approved them . . . the consecutive leader at aviation 
shows. Ask pilots. Ask manufacturer.s. They agree on Silvcrtowns. 

The B. F. Goodrich Rubber Companv, Established 1870, Akron, 
Ohio. Pacific Goodrich Rubber Company, Los Angeles, Calif. In 
Canada: Canadian Goodrich Company, Kitchener, Ontario. 
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ROBIN TRAINING 


STUDENTS become BETTER PILOTS 

More Quickly 



The quiet of the closed-cabin Robin 
makes conversation easy, thus per- 
mitting student and instructor to ask 
and answer training questions in the 
air — where they count. This saves 
time and affords thorough instruction. 
Exclusive performance and economy 
of operation strongly recommend the 
Robin as the foremost closed-cabin 
training plane thatis available today. 


CURTISS 

FLYING SERVICE 


27 West 57th Street, New York City 

5ot« Sulci Agrnti hr 




AVIATION 


Ground Control 



as well as air control has come to be 
considered an essential of modern 
planes. On the Spartan, as on most 
other completely equipped makes, 
Bendix Brakes are an outstanding 
indication of advanced engineer* 
ing. Simple and clean in design, 
with perfect stream*line enclosure, 
Bendix Brakes assure uniformly 
smooth, precisely controllable 


BENDIX 

BRAKES 
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For the 

Cabin Interior 

l^ecognizins the impor- 
tance of weight in aero- 
plane construction, we 
have developed the 
Aerovel group oF 
mohair Fabrics for cabin 
interiors. 

These Fabrics are not only 
light in weight, but also 
possess the beauty and 
long-wearing qualities oF 
mohair Fabrics. 



Ae'oplane Fabrics Division 

ONE PARK AVENUE 
NEW YORK 


To Pass the 

TRANSPORT 

PILOT’S 

EXAMINATION 

you Diust know 

Navigation and 
Meteorology 

A book has been prepared which 
thoroughly covers the examination 
for any grade of license in these sub- 
jects, and if the candidate will spend 
a few hours studying it no difficulty 
will be experienced. 

$2.50 Postpaid 

Mail Order to: 

Captain Lewis A. Yancey 

427 West End Ave., New York City 


CAPTAIN LEWIS A. YANCEY 
427 West End Ave. 

New York City 

Enclosed please find check for $2.50 for 
which send me copy of Aerial Navigation 
and Meteorology. 

NAME 

ADDRESS 

CITY STATE 
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I W'I'L Airschool 

trains PILOTS by DAY 
and by NIGHT 

Learn to FLV at the Natural AVIATION 
Center of America. Our school is equipped 
with new Travel Air, Command-Air and 
Curtiss Robin planes and the latest equipment, 
complete ground and flying courses are taught 
by instructors with years of e.xperience. Night 
Flying and Cabin time is given our students 
.0 additional cost. Your safety and future 




W-I-L AIRSCHOOL, INC. 


GRANITE CITY, IL 
'•W-I-L AIRPORT" 

ST. LOUIS 


AIRPORT 


,\\T-\TION 
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Curiosity killed 
the ^ cat 
Sightseers 
are as curious 
as cats . . So , . , 

C ATS are lucky animals — with 
nine lives they can afford to lose 
one through curiosity. The sightseer, 
however, gets but a single chance at 
life. It does seem that he would keep 
his curiosity under control. 

Why flying field visitors cannot see a 
'plane without rubbing noses with a 
whirling propeller. . .why they dash 
towards a moving plane . . or why they 
swarm about the scene of an accident, 
is difficult to understand. Humans do 
these things for the same reason that 
they stick a tentative finger onto a 
surface marked “Wet Paint." 

Since spectators cannot resist curi- 
osity, they must be kept out of danger, 
and out of the way. Airport operators 
everywhere are installing Anchor 
Fence so as to restrict sightseers to 
safe areas. Have the Anchor Fencing 
Specialist plan and erect this barrier 
protection for your airport. 

ANCHOR POST FENCE COMPANY 


Anchor 

- f u AIM link 

1,1 Jencei^ 
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BOWSER FUELING SYSTEMS SPEED UP 
SERVICE 



Improved fueling 

Fuel planes direct from storage. It’s easy. The Bowser system 
provides the quickest way to fuel planes. A centrally located 
pit on the field houses a “Xacto” Meter, and a fifty foot 
length of hose for gasoline. Throw a switch in the pit and 
your system is in operation. From that time on, you can 
deliver to any plane as many gallons of fuel as your storage 
tank holds, in one continuous stream. Accurate, too. And, 
coupled with full nozzle control oi gasoline, the Bowser 
system enables you to fuel planes without spilling. Air and 
water service can be handled in the same way, if you desire. 

Two of this year’s pits are illustrated. They are essentially 
the same as in 192S, but improved as to design so that con- 
trol of fueling is easier and simpler. We have added a 
re-winding apparatus to facilitate le-winding of the hose for 
gasoline, and have added an electric light over the dial of 
“Xacto" Meter in the pit, to serve two purposes— first, show 
that the system is in complete operation and, second, so that 

service- Every Bowser aircraft fueling system will deliver 
20 gallons oi gasoline per minute. 

With speed as the keynote in aviation, you caimot afioid 
to be without a Bowser fueling system. Write for details. 

S. F. Bo-wser & Co., Inc. 

1308 Creighton Avenue 

Fort Wayne • Indiana 

Branches In principal dtlcs 
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Fokker relies upon 
Bakelite Materials 

for more than a hundred parts 

Exclusive of the Bakelite Materials used for the 
ignition system, radio devices and navigating 
instruments, more than a hundred strong and 
light weight parts, formed of various Bakelite 
Materials, are used on the F-10 Transports 
flying for the Western Air Express. 

In the main power panel, Bakelite Molded pro- 
vides the high insulation value required, and the 
firmly embedded metal inserts reduce assembly 
time and cost. The block for the light switch, 
formed of this same material, possesses the dur- 
able strength needed for frequent operation. 
The cabin window handle button of Bakelite 
Molded is further evidence of the variety of uses 
for this material. 

Control cable pulleys, ranging in size from 2" 
to 33 - 2 ’* Jj, diameter, are made from non.corrosive 
Bakelite Laminated. This material, in tube form 
is also used for the control cable fairlead, and for 
conduit to house the electrical wiring. 



BAKELITE CORPORATION 

247 Park Avenue. ...New York, N. Y. 
Chicago Office. ...635 W. 22nd Street 



Learn to FLY 





CAPT. JOHN O. DONALDSON 


“Presikeut of the 


N E WA R K 
AIR SCHOOL 


Capt. Donaldson, noted American War ace, 
has been decorated by General Pershing and 
the Prince of Wales. He has been flying con- 
tinuously for eleven years — and is an outstand- 
ing authority on aviation. Captain Donaldson 
gives his personal attention to all students. 
Average enrollment Is 200 students . . . the limit 
275. Elementary and advance courses by a staff 
of expert transport pilots each with at least 10 
years' flying experience. Ten latest-type planes 
for student instruction. 

Students are especially trained to pass Depart- 
ment of Commerce examinations for all types of 
licenses. Courses from 4 weeks to 14 months. 
Rates $275 to $4,400. Write for catalog. 


TRAVEL by AIR 


Our comfortable, latest-type planes 
take you anywhere, anytime— on long o 
Special excursions to Philadelphia, Alla 
Phone for quick service. 


•e ready to 
short (lights, 
tic City, etc. 


NE WMK A KSawI g 


Newark Air Service, kc. 

AulheriieJ Deuten for Traw/arr and Mobaiek AirpUmi 
Newark Metropolitan Airport, Newark, New Jersey 
Tclaphone MulOerry 1310 
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A JVbw Call 

/of* distributors of 
American Eagle Airplanes! 

Since the production of the new Kinner Powere<l 
Bipl»he, American Eagle liax cstahlijihed itnelf more 
firmlv than e^'cr af> the moat po|>ular plane in the 
commercial claea, I'hc following figure' show why: 

Ticelve and teven-lentht ppreent of all new pro- 
duction type biplanes now hi uae are American 
Eagles. 

B\it the fulun- hold' even greater pro'p-rt'. Tlii' 
wonderful aucce" la aoon to In* followt*d hv the an- 
nouncement of a new four-place ctahin inonojilanc— 
a plane w'hich will b«> aa outalantling an example of 
its tv]>e ns the Kinner Powered Biplane. 


Today American Eagle invitee a limited numl>er 
of nieri to aharc the inevitahic rewnrcla of ita enter- 
]>ri'e. It' nation-wide 'alew organization. {>owerful ao 
it ia, mn't be rc-inforeed. North. Houtb, caet and weat 

valuable territorieo are waiting to he elaimetl i>y 

well-i|ualifie<i di'tributora. 

I'he'e men w*ill receive the henefita of an exception- 
ally fair and generou' sale' franchiHC: A lii>eral acale 
of di'cnnntA — a salable product — and the co-opera- 
tion of a w«-ll-kuown. aouudly established coucem. 
We sincerely believe this to be one of the best op[>or- 
lunitics of its kind ever offered. Write In ns today! 


American Eagle Aircraft Corp. KANsTsaiy-'^KMSAs I 

PITCAIKIV 

AIKCKAFT 

ALUMINUM 

AND ITS ALLDAS 

for Aircraft 
Aluminum (company of America 

2182 Oliver RIdg. I'ittsburgh, Pa. 

For Air Mail use .... SUPER MAILWING i 

For Sport or Private use . . SPORT MAILWINC 

l*IT<’4IIttV ikiRI'RAFT, Iilc. 
Brya Alhyu Fruua. 

Cunningham-Hall Airplanes 

All-metal structure in- 

sures durability, lower 
inaintenance and greater 
safety. 

CUNNINGHAM-1 1 ALL 
AIRCRAFT CORPOR.ATION 

13 Cairal St. 

j ROCHESTER. NEW YORK 


Surplus Stocks Are ..., . , 

Easily Disposed of * * 

“<;earchlight <section” 

‘TOR SALE” announcements are carefully read 
by the trade, 

‘‘.Searchlight” Ads bring prompt and profit- 
able returns. 

Diiplayej—Ss.eo or lets an iVicA per ineertlon. 
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92.8 to 1 


.A pair of two inch (jriiss 
Air Struts weighs 14 
pounds. It will sustain a 
static load of 1.300 

OTR ENGINHKK- 
1 N G D K F A R T - 
MKNT IS AT THE 
SERVICH OF ANY- 
ONE DESIRING 
INFORMATION 

.li ri,mii,l'ual Dh isihu 


G R U S S 

Air Spring Company of America 
220 Ninth St., San Franciwo, Calif. 


HALL-ALUMINUM 

AIRCRAFr CORPORATIO^ 

Strong. Light Weight 

ALL-METAL 

Airiilanen. Senplunes. 

Flying Boats ami Flouts 

.Suindurilizeil Drawn Sections and 
Slaiitpeil Farts Adaptuble to Your 
Present Designs or ISeir 
Designs Suitplieil 

20.i(> ELMViOOl) AVENUE 
BUIFALO. NEW YORK 

(.'oHfrorltir* to £■. .V</ry 



FAIRCHILD 

planes and open biplanes form a e-oinplele lim- of ipiality 
aircraft for dealers' sales. Faireliiki aviation prc'luctsaU 
include pontoons, skis, laniling lights ami engine-. Deal 
ers address Fairchild Airplane Maniifiichiring < or 

@ poralioli, Furiningdalc, L. 1.. I . S. -t 

AIRPLANES 


1929 Catalog “Q” i-s Ready 


NlcliolaS'Beazlw 

Arbla:^ foi^anyh ic.@f 


.VVI.VTIciN 




Ai>ronitf AuREnticsffn, ptenW COKnc 


Airports and Aviation 
Buildings by Austin 


THE AUSTIN COMPANY 

Airport Engineers and Builders CIcveUnd 


AVi.vnoN 


Business Wants 


T he 

fo? 


HE Searchlitjht Section of thi 
paper represents a meeting plac 


business “ 


ts" to fill — th 


Eis=±.„ iii 


=s-" 

Eas... 


“Searchlight” 


Siemens 

ENGINES 

80—115—125 H. P. 



The Secret of 

Summerill Tubing 


is in the normalizing s 
treatment, zivine it rei 
physical qualities. 




•s'S“~fS3SfS 

D. W. FLYING SERVICE. Inc. 

— 


COLONIAL GRAIN 
UPHOLSTERY LEATHER 


...“srssjs,,..,..., 

Isi 


“iiir 
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WELDED ALUMINUM 
FUEL AND OIL TANKS 



I. raiiin): aircraft Iiuildcrg know 
tbal Pttramounl aluminum 
lankg arc lighter per gallon. 

.... Ihal Pnrnmonni welding 
means a stronger, more rugged, 
and more iluniblc ronsiruction. 
.... that Paramount inspec- 
tion . . . under the supervision of 

J. Billig, Prt'sidrnt . . . overlooks 
no Haw in worknuinshij) or 
material. 

That is why firms like Boeing . . . 
Chance Voughi . . . Loening . . . 
Bcllanra . . . and others have 
always insisted on Paramount 
Tanks. 

Send u* Toiir mueprintu for Ettimatr 


WELDED ALUMINUM PRODUCTS CORP* 

195 MORGAN AVE. BROOKLYN, N. Y. 

"Paramount Tanks Are Better” 



ISSTiy£^lllST9S 



TIMM AIRPLANE CORP. 

901 N. San Fernando Kd. 
Glendale, Calif. 


Aluminum Fuel and 
Oil Tanks 

“Tank up with the leaders" 

Lightest aluminum 
welded tank per gallon 
— most durable — highest 
safety factor. Prices in 
range with commercial 
aviation. 

Strelott-Naughton 

CORPORATION 

50 William Street, Long Island City, N. Y. 

Telephone: Huncen Penni 10463 


BROWNBACK 

Al RC RAFT ENGINES 



Pbotectio;m 

INFORMATIVE PROSPECTUS AND MANUAL OF RATES 
AND COVERAGES ISSUED FREE ON REQUEST BY 

BAKKllK A: BAIsl>Wli\. Iiiv. 

CIIAMN BUlUtlNc//^ Sait 42nd Hueft, NEW YORK 
TelephoTie: LEXington 4316-7-S 


“For Safety in the Air, — Everywhere" 

IRVING AIR^CHUTE 



PLYCOR 

Birch Aircraft Plywood 

Highest Standard of Quality 
fhlrkne^e’o/ar) (IW O/Te") tv64”) 

Scandard silc sheela: lOOO mm. s 1200 mm. <40” s 4S") 

PROMPT SHIPMENT FROM STOCK 


H aitdKggga ^p 



Swallow AirplaaieGq 

WICHITA. HAMSAS 


RUSCO 

AERO CORDS 

J Rusco Shock Cord mceu every Army and Navy ' 
^ re<]iiircmcDt for shock .abeorher guspen.siun. 
k Builders have always given it preference, be- 
^ cause they arc assured of an unlimited su|>)>ly * 
r of fresh stock as needed. Riisco InatrumeiU ^ 
r Cord, in smaller diameters, U best for mount- ^ 
' ing delicate iustrumenls or c<|uipmeul. 
r IFritc for Catalogue of Ruko Aero Praduei. j 

r The RUSSELL Manufacturin9 Co. ; 



HAWK. 

Approved Type Cerlificale 134 

BOURDON AIRCRAFT CORP. 


HI 6 H eRAJDE 

Gears and Machined Precision Parts 
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SIKORSKY 

AMPHIBION 


Each Sikorsky Amphibion 
is buill^ with painstaking 
care; each detail of con- 
struction . . . even those so 
small as to appear unim- 
portant . . . are cared for 
by intelligence and fash- 
ioned by genuine skill 


CURTISS FLYING SERVICE 



SEAMLESS 

STEEL TUBING 

Ail Aircraft Grades 
Warehouse stocks for immediate 

Mili. shipments for eubstaocial 

SERVICE STEEL COMPANY 

I«S FRANKLIN STREET 
DETROIT 

buffalo' CINCINNATI LOS'aHGELES' 


Ka^rs I 

for n 

CRAFT 

EFFICIENT 
LIGHT WEIGHT 
DEPENDABLE 
me G60 MOtCg, NewHaven,Conn. 




Jvr power transmission 
I around comers and over 
obstacles —silent, stea^ 
durable , strong. 

The S.S.Wiite Dental Mfg.Co. 

Indujtrial Division 

15a \Wst 4 tndSt. NewYork. N.Y. 






A Complete Range of 
AIRPLANE FINISHING MATERIALS 

Dope-ptoof paint, black, white, aluminum or greji 
Flexible wiiig lacqu^; 

'Tood and metal lacquer (for inside and outside finish) 

TITANINE. Inc. 

Union, Union Coanr>v Neu Jertey 


“POSITIONS VACANT” 

Good jobs appear under this heading 
in the 

*‘<; earchlight 5^ ECTI0N” 

EMPLOYERS! Use these columns for 
good men. 

MEN! Consult these columns for good jobs. 
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1 AIRCRAFT SERVICE DIRECTORY 

^^^CourAdvertisenieDt 
PIONEER insnun^V conPAiiv 

J54 lEXIHQTOtl BVE.BMOKIYH tlEM VORH 

The New Tapered Wing 
Waco is Here 

'^WACO^ 

^=^Si/A|RPlANES'QS'^ 

STEARMAN, STINSON 
AND MONOCOUPE 



AIRPLANE SPRUCE 

FXMCe”c?.[a. 

OLE FLOTTORP’S RECENTLY 

FRANK PAXTON LUMBER CO. 

N. Ys Alrcratt Distributor;, Inc. 

DEVELOPED PROPELLER 

FLOTT^P PROeEl^ 

PalentYourldeas 

TRIUMPH 

RADIATORS to '^your' loKmca- 
THAT COOL Curii^ Ox'^Hi.Ve" 
PERFECTLY for cithei water or 

YOUNG RADIATOR CO.. Racine. Wli. 


AIRPLANE SPRUCE 

i^aSiSPiTCH& B ank 

If INDICATOR 

1 BH DIEKER IRSTRUMENT COMFIHI 

Lj| 


SEAMLESS STEEL TUBING 

GAltDNCF.. -{=v— 

‘^•^JrpROPELLEIg 
GARDNER^, PROPELLER WORKS 


ilj 


Over 20,000 
other men 
in the growing 
aviation industry 
see 
this 
page! 

ADVERTISE HERE FOR 
QUICK AND PROFITABLE 
RESULTS 

ADDRESS 

SEARCHLIGHT DEPT. 

TENTH AVE .AT J6ih ST. 
NEW YORK, N. Y. 


HASKELITE 

OX.5 SPECIALISTS 



§ 

2 ' '■ 

Professiomai 

Services 



Dhbllnlin' niSEHILD. WSSCO. KEtnOHElOENINa. 
SUPtEMt PROFEILORS 

SHpWALTEIV'ASSOCI AT ES 

iqUunKW vfm£/rrlr Topinran 
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HERE T 


FLY 


25 Hour primary ,4 500 

25 Hour semi-advanccd. . 400 

1 50 Hour advanced 2400 

Total 200 hour course. . .jUoO 





AiaPLANE DRAFTING 
WBEMS SYiTEM OF NAVIGATION 
AIRPORT MANAGEMENT 
AB RONAUTICAl. ENOINEER INO 
OaoUNO SCHOOL OP AERONALFTICS 
PRACTICAL SHOP WORK 
PLIGHT INSTRUCTION 








LEARN TO FLY IN NEW PLANES 






LEARN TO FLY IN DETROIT 


HARRY ANDERSON 


UNIVERSAL FLYING ^CHOOL 









WHERE TO 


FLY 





StOLTZ Elgy, 


Four Way Field 


^snnTr7i AiiM.'r 

HiVIHIm; FAIRCHILD. WACO, RATSTONMOAHIHR. 
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I W H E R T..P FLY 


T. A. T. Flying School. Inc. 
Texas Air Transport, Inc. 

EXTRA SPECIAL 

imm. 


NEPCO-AIRWAYS INC. 


rfi lv ”i{' Tu. J'"”' 



Searchlight Section 

FOR SALE 

FOR SALE 

FOR SALE 

S£bS~S5.S^ 

1 

11 
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Get the secret, of the 

HEA TH-HENDERSON 
AIRCRAFT MOTOR 

i AIRPLANES FOR SALE ( 

«gs| 

nw#sii 


REAL MOTOR VALUES 

3pS=-^« 

i=CSIilglSi 


220 H.P. Hi«o J«, magnelOf. $22i.00. 
SSSO-OO. Brand new 300 H.P. Wrigtii 


Heath Airplane Co.. Chicago \ 

KARL ORT. YORK, PA. 




FOR SALE 

1 FOR SALE 

sais|MS« 
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Wright Whirlwind J5Ca motor 

like brand new and guaramcedm 
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GUARDIAN AIRCRAFT ■ 

CORPORATION | 

2500 Texas Ave.. St. : 
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Travelair 
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etc. Flown approximately live i 
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H. I. STENGEL 
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Analysis of the Wing and Other 
Indeterminate Strnctures 

By Jean Fradiss and Armand Thieblot 

l-nHer Aircraft Corforalion 


E very system in wiiich the external reactions 
fiven by the supports, or the loads in the internal 
members, cannot be determined by an elementary 
distribution of given forces, i.e.. by the rules of statics, 
is called a statically indeterminate system. 

Most of the systems that the aeronautical engineer 
has to analyze are statically indeterminate. The con- 
ventional type of wing structure forms a system that is 
not statically determined if all the elements taking a 
part of the load are taken into account : the spars, ribs, 
compression members, drag truss, and often the skin. 
The tail surfaces with their external bracing, the con- 
ventional engine mount made of welded steel tubing, the 
nacelle structure and nacelle bracing, etc., are generally 
not statically determined. The elementary method that 
consists of distributing the loads according to the rules of 
statics — regardless of the elastic properties of the struc- 
ture considered, i.e., by writing graphically or analytically 



the equations of equilibrium, is insufficient for most 
systems, ft is then impossible to determine the reactions 
and therefore to analyze this system with exactitude. 

In most cases, the engineer either will make dangerous 
assumptions based on a more or less arbitrary distribu- 
tion of loads, which must he absolutely prohibited in 
airplane design, or will choose sizes for the different 
members which are considerably overstrength, which 
does not give an efficient stnicture. 

In order to analyze indeterminate airplane structures, 
it is necessary not only to consider the geometrical prop- 
erties of the systems so far as the laws of Statics are 
concerned, but also to make due allowance for the elastic 
properties of the systems in so far as the principles of 
strength of material arc involved. 

The fact cannot be emphasized too strongly that the 
analysis of the above systems is not at all complicated 
or tedious but very easy, provided a method has been 
developed for each particular case, and this is the purpose 
of these articles. 

We will first analyze a wing structure of the conven- 
tional type made of two spans, compression members 
and a drag truss, with a fabric cover. Then we will 
consider the same wing in which the fabric co\’er and 
the drag truss are replaced by a rigid cover — such as 
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plywood or duralumin. We will end this study of the 
wing by indicating a very simple method for calculating 
any type of wing structure. 

Then we will analyze other common indeterminate 
systems, such as the engine mount, fuselage structure, 



(torsion due to engine torque or tail load), tail surfaces 
and tail wheel. 

Study of Wing 5^/nif/i(rrj 
We will begin the analysis of wing structure by ex- 
plaining two considerations that will simplify the problem 
and on which the following methods are based. They will 
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be used in the calculation of wings considered as inde- 
terminate structures. The first consideration refers to 
aerodynamics and the second one to the strength of 
materials. 

They .are: 

1 — The I'ocus of an airfoil section. 

2 — The Elastic Center of a wing section. 

I — Focus of an airfoil section and influence of 
the moment coefficient in the choice of an airfoil 


Theorem: 

For every airfoil section, there exists a point for 
which the moment is independent of the angle of 
attack. 

This |)oint is called the "Focus” of the section (Fig. 1). 
The moment, about the focus, constant with the speed, is 
nothing but /.C«o. that Is the moment when the lift = 0. 
(I, lieing the chord and Cm the moment coefficient when 
C. = 0). 

Proof.' The air acting on the upper and lower sur- 
faces of the wing may lie represented by two forces, 
respectively. Ri and Ri as shown in Fig. 2. which are 
functions of the angle of attack. Generally these two 
forces have not the same line of action and the resultant 
of all the air loads on the wing section may be replaced 



by a force and a couple which will vary with the loca- 
tion of the point of application of the force, and with 
the angle of attack. We will demonstrate that there 
is a point for which the moment is constant. 

Let us call X the position of the center of pressure, 
for a certain angle of attack i, expressed in per cent of 
the chord. 



Where d is the distance from the center of pressure to 
the leading edge and /, the chord. 

The moment coefficient is given by the expression: 
C„~l (C. cos i + Cr sin i) 

The curve showing the variations of Cm as a function 
of Cr is generally very nearly a straight line (see Fig. 3). 
Thereforc we may write. 

Cm = Cm. 4- aC, 
and the moment is: 

LCm = LC„„ -Jr LaC, 

It can lie seen that the expression giving the moment 
contains two parts; LCm., which is constant and inQe- 
pendent of the angle of attack, and aLC,. 
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It is evident that if wc choose for the point of appli- 
cation of the force, a point located at a distance from 
the leading edge equal to oL, the moment with respect 
to this point will he constant and equal to LCm.. 

A more rigorous proof of the above theorem, based 
upon higher aerodynamical considerations, would be out- 
side of the scope of this paper. 

Tlie selection of an airfoil section is guided by the 
choice of certain coefficients that characterize the aero- 
dynamic properties as well as the structural qualities of 
the airfoil considered. 

Their relative importance depends upon the particular 
case considered ; nevertheless, they are generally listed in 
the following order: 

a — maximum lift — (C- max.), which enables the 
plane to carry the maximum load per square foot at 
a given minimum speed. 

b— fineness at cruising angle 
quires the minimum thrust at this angle. 

c — thickness ratio and camber of centerline — so 
important in the cantilever type of construction in 
giving to the spars enough depth at the wing root, 
and to both spars a similar depth. 

These three important considerations can be found in 
all aerodynamic data on wing sections. 

But there is another very important factor that is 
generally not given with those listed above: 

(1 — the moment coefficient at zero lift (C„nl which 
is connected with the travel of the center of pressure. 
The usual curve of the position of the center of pres- 
sure against the angle of attack does not show well 
enough consequences of the displacement of the center of 
pressure on ; 

1 — the aerodynamical characteristics. 

2 — the stability. 

3 — the distribution of the loads on the wing 
structure. 

But these can be easily found in determining the mo- 
ment coefficient of the airfoil ^tion at zero lift. 

C„ = (C. sin i -I- C. cos i) 

and Ct against i, and reading Cm for C. = 0. The 
curve of Cm is usually very nearly a straight line. 

We will consider here the influence of Cm, only so far 
as its influence on the wing stnicture is involved, since 
our purpose is the analysis of the structure. 

Generally the airfoil sections having a great center of 
pressure travel have a high Cma. The torsional moment 
in the wing is evidently proportional to C™.. 

And according to the theorem demonstrated above, it 
is possible to determine the torsion in the wing in cal- 
ailatiog the moment about the Focus of the airfoil sec- 
tion, or the resultant focus of the wing if different airfoil 
sections are used. 

If the wing is designed in such a way that the center 
of ela.sticity. the definition of which is given Iwlow. 
coincides witli the focus, the torsion of the wing is equal 
to the constant moment /.Cm. ; if these two points do not 
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cgincide, the torsion is equal to the above constant mo- 
ment minus the moment of the resultant passing through 
the focus about the elastic center. 

The moment, being as shown in Fig. 4, increases the 
reaction on the rear spar and decreases the reaction on 
the front spar. (But tliis doe.s not mean that it is al- 
ways correct to transform arbitrarily the moment into 
two vertical forces acting at the spars, because generally 
the direction of these reactions depends upon the entire 
wing structure and can only be deterrainetl with exacti- 
tude if every element taking a part of the load is taken 

If the airfoil section cliosen lias a small displacement 
of the center of pressure it has a small torsional moment ; 
which means not only better aerodynamic characteristics 



and inherent stability, but also lighter spars (especially 
the rear spar), lighter compression memliers or skin, 
wliicliever absorbs the torsion in the wing structure. 

2 — Elastic Center of a Wing Section 
The spars, ribs, drag truss or rigid covering form a 
unit structure, and therefore it is not correct to treat any 
of these elements separately. 

It is dangerous to calculate each spar alone, and then 
to make assumptions to determine the loads in the com- 
pression members, unless these assumptions are checked 
by a te.st to de.struction — which is very expensive for 
large wings. 

The system being generally not statically determined, 
can be solved only by the elasticity method, 

In most cases, each spar is correctly analyzed, and 
whenever there are more titan two points of support tlic 
well-known equation of three moments is used, or the 





deliections calculated. Tliese two metliods are correct 
since they refer to the elasticity of the spar. 

But the first one, the three moment equation, cannot 
be used with accuracy in the general case where tlie 
inertia varies along the span, and when the neutral axis 
is not a straight line. 

The mistake generally made is distributing the loads 
in the wing structure more or less arbitrarily and com- 
puting the stresses, as if each clement were independent 
of the others, and neglecting the torsional moment, etc. 

The general precise method for analyzing a conven- 
tional wing structure is long and complicated. 

The following method is not quite as rigorous, but is 
considerably shorter and easier. 


For each wing section, a point may be determined such 
that a load applied at this point causes equal deflection on 
the two spars. 

If a rigid covering is used, the wing structure may be 
considered as a four-wall box beam the walls being inter- 
connected by the ribs, so that, it the ribs are stiff enough, 
each section retains its original form in torsion, A point 
may be determined such that a load applied at this point 
causes equal deflections of the two horizontal walls and 
equal deflections of tlie two vertical walls. 

We will call this point the "Elastic Center” of the 
section. 

It is located at distances from the spars or walls in- 
versely proportional to their moments of inertia. As a 
matter of fact, for a certain wing section, the location of 
the elastic center depends upon the variation of tlie mo- 
ment of inertia of the spars between the fuselage attach- 
ments and the section considered, as well as the length 
of the spars if the two spars have not the same length — 
but generally this may be neglected, and the elastic center 
determined separate!)- for each wing section. 

Any load on the wing structure may be replaced by a 
load acting through the resultant elastic center of the 
wing and a couple, or resultant torsional moment. The 
airload, for instance, may be replaced by a load acting 
at the elastic center and a couple applied at the spars 
(which creates shearing stresses in the covering if a 
rigid covering is used), while the load which passes 



through the elastic center is distributed between the two 
spars and causes a bending moment and a secondary 
torsional moment in each spar. 

We will now show by a concrete example how the 
elastic center may be used in the analysis of any wing 
stnicture. We will first consider the case of the con- 
ventional type- 

.1 — Conventional Type 

We will analyze a cantilever wing structure of a con- 
ventional tyjie — that is a wing made of two spars, ribs, a 
drag truss, compression members and a fabric cover. 

The purjiose of this analysis is; 

1 — To give a better method for distribtiting the 
airload between the spars. 

2 — T^o give a method for calculating the compres- 

The usual way of analyzing a wing stnicture is based 
on two opposite assumptions : 

1 — The resultant of the airload is broken up into 
two parallel components applietl at the spars, 
according to the location of the center of pres- 
sure. and regardless of the rest of the struc- 
ture. Therefore the wing structure is assumed 
to be infinitely rigid. 

2 — Then each spar is isolated and calculated as a 
beam ; the three moment equation is used to 
determine the reactions or the deflections cal- 
culated, which means that the spar is no longer 
considered as being rigid, but is treated as an 
elastic system. 
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These two hypotheses are in contradiction. 

In the method outlined below, the loads will not be 
distributed by regarding each spar as a separate unit, but 
according to the elastic properties of the wing structure 
considered as a whole. This is due to the fact that the 
presence of the transverse members changes the distri- 
bution of the external loads, because they transmit a part 
of the load from one spar to the other; having thus a 
relieving effect which is a function of their own elasticity. 
Thus it is seen that the drag struts in a wing have a 
two-fold task: first, to take care of the drag loads, and 
second to provide a certain amount of torsional rigidity 
in maintaining the original form of each cross-section of 



librium. Therefore the system is generally not statically 
determined. 

The exact method consists of writing the equation of 
least work for the complete system and deriving this 
equation with respect to each force and each moment in 
order to get the number of equations necessary to .solve 
the system, that is 2« -|- m — 6- This equation is; 
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Method Based on the Deflection 
It is much easier to compute the deflection of each 
spar separately; it is then possible to determine, by 
means of the rule of "Reciprocity" of Maxwell, the load 
in the compression members due to the difference of the 
deflection of the two spars since these members cause 
the two spars to deflect together. 

But even this method generally gives long and tedious 
calculations. 


Method Based ■ 


the Elastic Center 


the wing by equalizing the deflections between the spars. 

And this important feature of the inter-spar structure 
should be taken into consideration in the distribution of 
the externa! loads. 


The consideration of the Elastic Center will simplify 
the problem very much. Let E he the Elastic Center 
defined as above. The distance from the Rear Spar to 
the Elastic Center is. with sufficient accuracy: 


Arbitrary Methods 

The spars are treated separately. There is no way of 
computing the loads in the compression members. The 
Air Service and Department of Commerce require a 
margin of safety of 33 per cent and that the axial load 
on the drag strut be assumed to act with an eccentricity 
equal to one-sixth of the spar depth. 


Where D is the distance between s|>ars. 

If the moment of inertia of the front spar. 

Ir the moment of inertia of the rear spar. 

Referring to Fig. 6; 

Let P and Pi be the external loads acting on each 
spar (calculated by the approximate method, that is sup- 


Exact Method 

The reactions at the fuselage attachments and at each 
compression member have to be determined. 

Tlie force and the moment which make up the reaction 
of the drag member A on the spar B (see Fig. 5) give 
six unknowns; 

-Y, /, Z are the projection.s of the force on three axes 
of co-ordinates and Mx, M,. M-, the three projections of 
the vector representing the moment. 

Tlie components X V. M,. Mx. having a negligible 



influence on the vertical deflections of the spars, may be 
neglected. 

Besides for each drag member the reactions on the 
front spar are equal to the reactions on the rear spar. 

Therefore ivc have only two unknowns per drag strut; 
a vertical force Z and a moment having its axis paral- 
lel with the spar axis -U„. 

Tlie number of unknowns in the system spars-drag 
members is: 2« -j- m, where ii is in the number of drag 
members, m the number of unknowns at the wing attacli- 
ments of the spars. We have only six equations of equi- 



pQsing the wing rigid and distributing the resultant air- 
load between the spars into two components inversely 
proportional to the distances to tlie center of pressure.) 

Let rf he the distance from the front spar to the 
Elastic Center. 

Under the loads P and Pi the front and rear spars 
will deflect and take positions Ai and .-I',. (See Fig. 7). 

If we replace these loads P and Fi by a Force F = P 
P, and a moment M acting at the elastic center, the 
force /•' will give to the .spars equal deflection and 
therefore will not induce any load in the drag members, 
which have only to transmit the moment .If. 

The force F applied at the elastic center may be 
broken up into two components, which will give two 
forces P' and P\ acting respectively on the front and 
rear spars. The difference of the loads applied on the 
spar (that is, for the front spar, the difference between 
the load P. computed as outlined above ; and the com- 
ponent P’ of the force F which is really the load acting 
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on the sjjar) is the reaction oi the dtaK nieinhcr. We 
can make tiic calculations as follows: 

Load really acting at the rear spar: 

t, = (p + p.) ^ 

Load really acting at the front spar: 

L = (P + P,) - (P -f PO ^ 

r - + Pi) (D — d) 

Drag member reaction (see Fig. 8): 

B = P, _ (P + P,) 5 

. (P + P,) (D-d) 

/I ~ i p 

P, — (D-d)- Pd 

B = p 

_ Px(d~D) +Pd 

^ ^ 

A = — B. 

The moment of these forces is equal to the moment 
acting at the elastic center. 

Hence: we have all the elements necessary to compute 
the stress in the drag member, which takes in bending 
the torsional moment of the air reaction. 

The load was distributed between the two siiars by 
the normal method, but the calculation may also be made 
as follows. 

Let L be the air reaction acting at the focus of the 


airfoil section and jl/i the moment, a the distance be- 
tween the focus and the elastic center ; we have at the 
elastic center (see Fig. 9): 

Force = I. K 
lloment = (Mi — La) K 
(Because L is nearly perpendicular to the chord direc- 
tion, K being the load factor.) 



If /) is the distance between the spars we have: 
moment: 

M — (M, — La) K 

Keaclions of Drag members on the spars (sec Fig. lOl : 
B = —A = I' 

True load on the front spar = 

L(D — d)K 

D 

True load on the rear spar = 

LdK 

D 

It can be seen that these values are equal to the true 
loads on the spar.s determined above by the first method. 

The second of these articles toili appear in the July 20 
issue of the Acronaulkal Engineering Section. 
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Notes on the Design 
of Ailerons 

By Lieut. H. A. Sutton 


A STUDY of the control surfaces lieing u.sed im many 
of the recent airplanes shows a general lack of 
• appreciation of the imi«rtance of providing the 
best obtainable control characteristics. The continued 
use of inferior designs may be due partly to the necessity 
of depending principally on empirical data and experi- 
ence because of the absence of any satisfactory design 

Under such circumstances, it is important that the in- 
formation gained from all .sources be made readily 
ai’ailable. Proper use of a wind tunnel during the early 
Stages of a design would correct niatiy of the errors of 
judgment which occur, and it is to be regretted that 
more use is not made of wind tunnels before large 
Slims are spent in building new designs. A large pro- 
portion of the accidents now- occurring could be pre- 
vented by improvement in controls and few things are 
more reassuring to the pilot in a tight situation than 
confidence in his ability to maintain control. Blaming 
the pilot for an expensive accident does not repair the 
airplane while even a slight improvement in control- 
ability might have prevented the occurrence of such an 
accident. 

Control Sy.flcm .'ihauld be Simple 
The design of aileron controls is jxmicularly susce|>- 
tible of improvement on many airplanes. Certainly 
nothing is more exasperating to a pilot than trying to 
operate a stiff and ineffective aileron control in rough 
air. Aileron controls should be simple in construction. 
-V complicated system of pulleys and hell crank.s may 
show ingenuilj- in avoiding interferences, but such sys- 
tems are never satisfactory in operation because the 
excessive friction, wear in the mimerous joints and 
general slackness which .soon occur in service cannot 
he satisfactorily corrected. The right and left ailerons 



should be connected indciKiidently to the operating con- 
trol so that failure of one side will not cause a total 
loss of lateral control. Aileron ctmirol horns should 
be so located that excessive wing deflections will not be 
caused by aileron load.s and the control system should 
be so arranged that it is mil affected bj’ deflections oc- 
curring in the air|ilane. Hearing surfaces on all joints 
should he larger than is usual in present air])lanes and 
should 1)C easily lubricated. 

The lateral control should be effective at low speed 
particularly during landing and take-off without being 
hard to iqierate at either low or high speeds. This is 
gem-rally liard to accomplish esjieciaily on large airplanes 
without the use of .some type of balance. It is well 
known tlial asjiect ratio is important in securing aero- 
dynamic efficiency, and it is obvious that the aileron 
should he kept as far as possible from the longitudinal 
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axis. The aileron area required depends on these factors 
among others, but experience has shown that ailerons 
should have between 6 and 12 per cent of the wing 
area. For large airplanes whose lateral mass distribu- 
tion is increased reiatively by placing engines in the 
wings the ratio should be more nearly 12 than 6 per 
cent- This assumes that a good plan form is used as 
many of the old designs required more tlian this amount. 
Small airplanes with tapered wings require less aileron 
area, but very few airplanes have good lateral control 
with less than 6 per cent. Fig. I shows the proportions 
in u.se on a number of representative airplanes. 

The chord of an aileron should not be less than 15 
per cent of the wing chord, A shorter aileron chord 
results in a loss of rolling moment obtainable for a 
given area and a very great increase in aileron chord 
increases the hinge moment and adverse yawing mo- 
ments, The results plotted in Fig. 2 indicate that the 
normal limits are from 15 to 25 per cent. Adverse 
yawing moments can and should be eliminated, pref- 
erably by use of a differential motion of the aileron 
control surfaces in which the upward moving aileron 


AVIATION 
June 15, 1929 

has a greater angular motion tlian the one which moves 
down. The angular motion should he at least 20 deg. 

As the aileron span is increased toward the fuseli^e 
it becomes less efficient in producing rolling moments. 
The ratio of aileron span to distance between the longi- 
tudinal axis and the centroid of aileron area generally 
varies from .35 to .75, the smaller ratios being more 
common on airplanes of large wing span and large 
aileron area. Since movement of the aileron has the 
effect of changing the lift over that portion of the wing 
of which it forms the trailing edge, it is important that 
its span be kept large. Aileron aspect ratios vary be- 
tween 5 and 11 with a general trend toward reduction 
in ratio of aileron area to wing area as the aspect ratio 
increases (see Fig. 3). Very long ailerons are liable 
to cause structural difficulties because deflections cither 
of the wing or aileron cause binding in the hinges. 

The aileron plan form depends somewhat on the wing 
plan form. Load distribution tests have shown that 
rectangular or negatively raked wing tips are subject 
to high loading at the tips and it is obvious that ailerons 
should be kept out of such regions. Some typical plan 
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forms are shown in Fig. 5. .Ailerons which extend be- 
yond the wing tip are inefficient and cause high local 
hinge loads. Skewed ailerons are not as satisfactory as 
those whose hinge axes are approximately parallel to the 
lateral axes. In general, ailerons should be approxi- 
mately rectangular in plan form. 

-Aileron balances may be of many types, but in general 
the Frise balance is most satisfactory. In order to secure 
satisfactory control characteristics on an airplane the 
three control forces should be properly proportione<l. 
If one control is twice as easy to operate as another the 
airplane will he difficult to fly properly. Satisfactor;- 
control operation may be secured without the use of 
balance, but this condition is seldom found (cspeciall)' 
on large airplanes) and one of the changes most fre- 
quently necessary in an airplane during its experimental 
development is a reduction of control force. Unfor- 
tunately no very satisfactory design criterion exists for 
determining the ainount of balance desirable unless wind 
tunnel tests are made. The aileron balances in use vary 
from 15 per cent to 30 per cent of the total aileron 
area depending somewhat on the type of balance used. 
Complete balance is of course not desired and the balance 
effect should be fairly uniform throughout the range of 
aileron movement and angle of attack .so that the pilot 


will retain a reasonalily .'mall positive "feel" of the 
control. Fig. 6 illustrates the various types of aileron 
balance which have been generally used. I-ocalieed 





balances such as the Panther or tip types cause high 
local hinge loads and are less satisfactory than the Frisc 
or Handley Page types extending along the whole 
aileron span. 
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y.A-C.A. Technical Report No. 310, Pressure 
of Constant Logarithmic Stiffness for Temperature 
Compensated Allimelcr. by IV. G. BromhacUcr and F. 

The usual t>-pe of altimeter contains a pressure 
element, the deflections of which are approximately pro- 
portional to pressure changes. -An evenly divided alti- 
tude scale is secured by using a mechanism between the 
pressure element and pointer which gives the required 
motion of the pointer. .A temperature-compensated alti- 
meter was constructed at the Bureau of Standards for 
the Bureau of -Aeronautics of the .N'avy Department, 
which contained a manually operated device for control- 
ling the multiplication of the mechanism to the extent 
necessary for temperature compensation. The introduc- 
tion of this device made it difficult to adjust the multi- 
plying mechanism to fit an evenly divided altitude scale. 
To meet this difficulty a presstire element was designed 
and constnicted which gave deflections which were pro- 
portional to altitude; that is, to the logarithm of the 
pressure. Mathematically, the logarithmic stiffne.ss S' 
of the element equals 

_ d log, P 
^ dy 

from which is derived the deflection y for the change in 
pressure from P, to P 

_ If g. P — log, P„ 

•' “ S' 

The element consisted of a metal bellows of the ''syl- 
phon” type coupled to an internal helical spring which 
was designed so as to have a variable nunilicr of active 
coils. This report pre.sents a description of and lalxira- 
lory data relating to the special pressure element for the 
altimeter. In addition equations which apply generally 
to springs and pressure elements ni constant logarithmic 


stiffness are developed, including the deflection and the 
spacing between tlie coils in terms of the constants of the 
helical spring and pressure element. 


N.A.C.A. Technical Report ,Vo. 309, Joint Report 
on Slandardhalion Tests on N.P.L. R.A.F. 15 AirfoU 
Model. By IValter S. Diehl. 

This report contains the wind-tunnel test data ob- 
tained in the United States on a 36 by 6 in. R .A.F. IS 
airfoil model prepared by the British .Aeronautical Re- 
search Committee for international trials. Tests were 
made in co-operation with the National .Advisory Com- 
mittee for Aeronautics at the Bureau of Standards, 
Langley Memorial .Aeronautical Laboratory, Massachu- 
setts Institute of Technology, and McCook Field. 

In addition to brief descriptions of the various wind 
tunnels and methods of testing, the report contains an 
analysis of the test data. It is shown that while in gen- 
eral the agreement is quite satisfactory, there are two 
cases in (vhich it is unsatisfactory. Since the lack of 
agreement in the latter is (irolably explained by errors 
known to be inherent in the methods of determinir^ and 
applying corrections in these particular tests, it is con- 
cluded that tlie agreement obtained is more a matter of 
technique than a wind-tunnel charactcristic. 


rics-clopmcnt of Welded .-lircrafl CnnsIrHclion, by 
S. C. Clark, Kansas City, Mo., and IV. I. Gojtoii, New 
York, N. y. 

In this paper the authors point out that stee! tubing is 
coming into common use for fuselage construction and 
with this, there is a trend toward general use of welding. 
It is desirable to establish standard designs for welded 
joints and to this end further research is needed. Sug- 
gestions are made for improvements in welding practice 
thatwilladdsafetyand insure uniformly well-made welds. 
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Steel Aircraft Construction 
in Great Britain 

By W. H. Sayers 

Boulton & foul, Lid. 


O K THK materials comiiionly used in the construc- 
tion of aircraft, steel ranks second only to sprucc 
in the extent of its use. It is therefore somewhat 
remarkable that, at a time when the airplane manufactur- 
ers of the whole world are turning from timber to metal 
as their main struaural material, otily one nation has 
really seriously tackled the problem of using steel as a 
substitute for spruce. 

The statement contaiiied in the above paragraph is 
perhaps open to some misconstruction. In the first place 
it may be said that steel tube is now acce|)ieei nearly 
everywhere as the uomial material for fuselage members, 
interplane and other struts, and secondly, that the difficul- 



ties of using steel in any other form than that of tubes 
and for members which have to sustain other than end 
loads are so obvious that it is surprising that anyone 
should think of attempting it, when the light alloys, such 
as duralumin, offer so much simpler means of achieving 
the desired result. 

Ill Great Britain, however, the problems of producing 
steel structural members of all the types needed for the 
building of airplanes has been tackled with such success 
that today all British military aircraft, experimental 
types excepted, are of metal construction. 

The majority of these machines use steel for all the 
main members, including wing sjiars, while the light 
alloys are in general relegated tn a secondary role. This 
result has not been accompanied by any excessive 
structural weight, rather the reverse, and it has relieved 
the Royal Air Force of most of the anxiety as to the 
effects of corrosion which arc generally felt in regard 
to machines mainly built from the aluminium alloys. 

The history of this particular development dates back 
to that period in the War when the difficulties of obtain- 
ing silver spruce of the quality and in the quantities 
required by the Allied Air Services were acute. The 


Britisli capacity fur producing duraiumin was so limited 
that the whole production was inatleqnate to the needs of 
the Airship constructors alone. The position in regard to 
steel was mucli more promising, anti it was at first pro- 
posed to use solid drawn tubes of high tensile steel. 
Here diffiailties of plant, as apposed to material supplies, 
proved insuperable, but it was found practicable to 
develo)) the production of greatly improved medium car- 
Ixin steel tubes of 4.^ or so tons ultimate strength which 
served in some part to alleviate the position- However it 
was speedily recugniied that tubes of no available ma- 
terial would meet the whole of file neetls of the aircraft 

drawn to sliape from thin strip metal promised a way 
out of the difficulties in question. Originally it was 
proposed to use a steel of the coiil-rolled class with an 
ultimate tensile strength of about 40 tons per sq.iii. and 
experimental sets of wing-spans and of complete wings 
were (iroducctl and tested with satisfactory results as 
far liack as 1918. In some very early examples of this 
class hardened allo)’ steels were used. 

No machines witli steel wing structtircs were actually 
put into production during the War. The experimental 
work then carried out proved that such structures could 
be built to compete in strength and weight with those of 
normal timber construction, and also that the technical 
problems to be overcome before this type of structure 
could be adopte<l generally were of a very serious nature. 
At the same time it was felt that these diffiailties were 
by no means insuperable, and that the practical advan- 
tages attemling on the use nf steel for this purpose justi- 
fied continued work along this line. 

Encouragerl by the Air Ministry, some twu or three 
firms have steadily carried on this work of development 
ever since the end of the War, with the result that today 
steel aircraft structures are the rule rather than the ex- 
ception among new British Military airplanes. 

The General Froblcm of Sled Coiisinielioii. 

The problem that has had to be solved in producing 
the steel airplane is that of making an ultra-light structure 
of adequate strength in an essentially dense material. 
Taking spruce at 28 Ib. per cu.ft.. with a maximum per- 
missible stress of 5,000 lb. per sq.in., steel weighing 
490 lb. per cu.ft. must develop at least 88,000 lb. per 
sq.in. to be able to comjjete on the strength-weight basis. 
There is no difficulty in obtaining steel which will give 
an ultimate tensile strength- or even an clastic limit, of 
Biore than this figure, but this is by no means the same 
thing as developing this effective strength in members of 
the type required for airplane construction. 

Where tension loads alone are concerned the 
specific tenacity of steel is sufficiently superior to that 
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of other materials to have secured its almost invariable 
use. but for members taking end or bending loads, an- 
other set of considerations have to 1* taken into account. 

For equal weight, a steel member such as a hollow 
strut or box-spar, must have walls not more than one- 
seventeenth of the thickness of those of the corre- 
.s)>oiiding spruce member. This means that the steel has to 
be used in the form of sheet a few thousandths of an inch 
thick. Any attempt to consmict sections of the types 
used in normal engineering practice, of the overall dimen- 
sions necessary, is useless as members with such thin 
walls fail by local deformation of the walls. This type 
failure is closely akin to the failure of a .slender stmt by- 
buckling under a nominal loading far smaller than that 
corresponding to the product of the cross-sectional area 
and the ultimate compression strength of the material. 

In very general terms, one may regard any narrow- 
strip of such a thin-walled member as an elementary 
strut, having very little inherent slifFne.ss of its own, but 
supported by the neighboring elementary strips. A 
series of such elementary strips forming a tape of appre- 
ciable width is thus stiffened in the plane of it.« own 
width but not in that of its thickness. 

If both the width and the length of this tape are gieal 
compared to the thickness, however, the tape on edge will 
not serve as an effective beam. The edge in compression 
will buckle laterally so that the central section is no longer 
edge-on to the load and a premature failure will result. 

To overcome this type of failure, it is neccessary i«. 
provide in any beam not only stiffness in the plane of 
the primary load which it is intendeti to resist, but also 
either sufficient inherent stiffness in a plane at right 
angles to this, or some extraneous lateral support. To 
give the necessary lateral stiffness for stability the edge 
under compressive load may be turned through a right 
angle, forming an angle section, or a flange strip may- 



be added to form a "Tee” section. It will at once 1)C 
recognized that tyqtes of sections commonly used as Ix-ams 
for instance, angle. "Tee" "I", channel- etc., all have the 
characteristic that the inaleriai in them is so ari'anged as 
to provide not only stiffness in the jilane of primary- 
loading, but also an appreciable if lesser degree of 
stiffness in a plane at right angles to this primary plane, 
It is usual to ascrilie the distriliution of material found 
in .such sections to the desire to place as much of it as 
IX),ssihle at the greatest practicable distance fnmi the 
neutral axis of the l>eam, where it may mast economically 
resist bending. There is ample warrant for such a 
statement, but <|uilc ajiart from this, some such fonns 


guard against failure caused by- lateral instability such as 
has been described. 

Consider the case of the "I" seciioii beam in Fig. 1. 
vi-ith flanges and webs of very thin material. Under 
bending the flange in compression will buckle at the edges 
and assume the wrinkled form shown by the dotted lines 
long lefore the api)lied ben<Iiiig moment reaches the 
value that the ordinary theory of Iwams would indicate as 
the failing loading. Complete failure of the l>eam will 
follow almo.st immediately after this wrinkling ba.s set in. 



To prevent this type of failure it is necessary to stiffen the 
edges of the webs, for example by flanging these edges as 
indicated in Fig. 2(A). 

If the ratio of unsupported width of flange to thickness 
of rveb (W'/T in Fig. 2 .^) exceeds a certain limit the 
flange may still Imcklc l>elween web and edge, the cross- 
•section alternating between the two extremes shown 
dotted in Fig. 2 A, and further intermediate stiffening as 
at E fFig. 2) will be necessary. Such stiffening may 
equally be provided by adopting a longitudinally corru- 
gated form such as shown at C (Fig. 2). 

Having now satisf.-ictorily stiffened the flanges of the 
l>eam it will next lie found that under shear stresses the 
web will develop diagonal wrinkle.s. buckling alternately 
in opjiosite directions as .shown in Fig. .I, n-here YY and 
Y'^" represent the planes of maximum distortion in the 
two directions. This form of distortion again leads to 
failure under loads much below those which would be 
indicated by ordinary methods of computation. The 
remedy is again to give to the web increased longitudinal 
stiffness, and similar methods to those adopted for the 
flanges may be applied. 

In the production of steel aeroplane spars from thin 
high tensile strip it is usual tn give the necessary longi- 
tudinal stiffness by adopting a corrugated form as sug- 
gested in Fig. 2 C. 

The sim()le “I” section there shown is not however 
a salisf.-ictorv one owing to the difficulty of giving ade- 
quate stiffness to the overhung flange edges, and it is 
the almost iii\-nriahlc practice to inteiqmse between suc- 
cessive corrugations, airvcd in the same sense, others rif 

Fig. 4 shows diagrammatically two tyjies of construc- 
tion fairly commonly adojited. ,-\t 'W" is a box section 
formed from two corrugated web and two cornigaled 
flange stri|)S held together by four rows of rivets. At 
“B" is an "I" section whose flanges take the form of 
a closed tube. This is built up from seven strips and 
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has six rows of rivets. Neither of these sections can 
be regarded as really satisfactory samples of good prac- 

The flanges of “A" are too nearly flat and the section 
would be improved by raising the central lobe outwards 
from the center, giving it a form more like that of the 
flange of “B.” “B" is of somewhat awkward shape for 
the attachment of fittings. Neither has been laid out 
with the necessary attention to insure that the ratio be- 
tween radius of curvature of the surfaces to the wail 
thickness will suffice to avoid failure by local buckling 
above discus.sed- 

The individual strips in both these spars can be formed 
to shape by processes of rolling or drawing which do not 
involve any change in thickness in the forming. This 
characteristic is essential where the strip is hardened and 
tempered before forming and extremely desirable even if 
the material is formed in the annealed condition. So far 
as is known forming processes involving change of thick- 
ness are never used in practice on this type of member. 

The choice between rolling and drawing for the form- 
ing process is usually determined by the final shape re- 
quired. Rolling is the quicker and cheaper process be- 
cause the strip may be brought to the final form by one 
pass^e through the rolling mill by using a multiplicity of 
rolls therein. However the finished shape must be such 



as to clear the rolls, and hence it is not usually possible 
to roll corrugations extending over 180 deg. or more of 
arc. The outer flange members of Fig- 4B could not be 
rolled because the rolls would foul on the outer corners 
beside the joints. 

The cost of either method of forming is not, however, 
a very serious matter once the necessary plant is avail- 
able and the tools for the particular section are in- 
stalled. 

•Almost any grade of steel or of the light alloys may 
be form rolled or drawn on the same rolls or dies. More- 
over there is a fairly wide range of gauge thickness which 
can be formed to the same outside dimensions with the 
same tools. This makes for very considerable economy. 

The steels most laigely used for this type of construc- 
tion are of the alloy type, which are produced in the form 
of strip of the finished gauge by the steel makers. Until 
quite recently it was invariable for the strip to be hard- 


ened and tempered by the steel makers before forming 
took place. The strip was rolled itito a coil and heat- 
treated in this condition- Considerable variation in the 
condition was then apt to occur along the length of the 
same strip which was objectionable, not only on the score 
of strength, but also because it led to variation in the 
amount of "spring back” which occurred after leaving 
rolls or dies. 

Recently the difficulties of heat-treating the strip after 
forming have successfully been overcome, and the form- 
ing can now lie done on strip in the fully annealed state. 
This simplifies forming and enables a higher “proof 
stress” to be attained in the finished member. 

These methods of fonning are not confined to the pro- 
duction of spar components. Sections suitable for stnits 
either of streamlined or other shapes may be produced. 
Tubular sections either of the close-joint type or with 
riveted joints may be produced in high-tensile steel with 
much higher ratios of diameter to thickness than can he 
made in the solid-drawn type. Certain British tube- 
makers have achieved remarkable results in producing 
solid-drawn tubes of hardened and tempered alloy steel, 
but it is by no means easy to insure that such tubes, imr- 
ticularly in thin gauges, shall be true to shape and straight. 
Also -such tubes can be made only in comparativelv short 
lengths- 

Tubes formed from drawn strip hardened and tem- 
pered after forming can be produced in any length up 
to that in which the steel makers can produce the strip, 
straight, free from variation in wall thickness, and of 
such accuracy of form tliat interchangeability of sockets, 
etc., can be secured. 

It is thus possible to employ steels of the alloy type 
for fuselage longerons and other similar purposes in 
forms which allow full use to be made of their high 
specific tenacity. 

To the eye of the engineer not accustomed to this 
class of work the sections often used in England look 
to be scarcely practicable for |5rodnctinn planes. The 
shapes may appear fantastic and the problems of a.s- 
sembly of such flimsy looking components by means of 
a multiplicity of small rivets seem almost insuperable. 
•Actually the formed components in the steels used are 
far from flimsy, and assembly and riveting can be car- 
ried out on semi-automatic machines at high speed and 
with little skilled labor. 

Anyone without the acaimulated experience acquireti 
by the firms who have developed this type of construc- 
tion, who attempted to produce satisfactor.v steel mem- 
bers of this class would undoubtedly find many pitfalls 
in his way and would need to spend considerable time 
and much money before satisfactory results could he 
achieved. But with the knowledge now available in 
England the design of steel airplane stmcliircs has defi- 
nitely passed beyond the experimental stage into that of 
standard practice. 

The difficulties are not confined to those of producing 
satisfactory sections for main members. Fittings and 
joints for any type of aircraft .structure present more 
difficult problems of design than do the main members 
themselves. For the steel framed machine an entirely 
new technique of detail design has had to be developed. 

Fittings through which considerable loads are trans- 
mitted cannot he attached directly to such thin walled 
members as are used by merely p,issing bolts through 
the members. Bolts of excessive diameter would he 
needed to gi\-e reasonable bearing areas. Methods of 
providing local re-enforcement are nccessarv at points 
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where concentrated loads are applied to distribute these 

In normal wooden framed machine.s large lumps of 
solid spruce conveniently concealed from sight in the 
interior of a box-spar are used for similar purposes, and 
it is not unconsmon for designers who overlook this tact 
to comment on the considerable amount of weight which 
it is apparently necessaiy to add to a steel spar for the 
attachment of fittings. The local reinforcement of the 
steel spar certainly calls for more careful design than 
does the filling of a spruce spar at joints, but it does not 
necessarily involve so great an increase of weight. 

In designing such members as wing spars of the type 
now being considered it is tlierefore essential to consider 
carefully the suitability of the section for the attachment 
of fittings, and to design standardized types of attach- 
ments to meet all probable requirement.^. 

In Fig. 5 is shown a method whiclt might be used for 
the attachment of struts and wires to the spar section 
of Fig. 4.A. 

Here a pair of side plates of fairly heavy gauge steel 
rolled to a section to fit between tlie lips of the spar are 
riveted to these lips by the same rivets as serve for the 
holding tc^ether of the flange and web components. The 
side plates are fairly long and Itave deep "Vee" notches 
in each end in order to avoid sudden changes in the stiff- 
ness of the spar. These plates provide the necessary 
bearing area for two bolts passing through the spar on 
its neutral axis and tubular distance pieces prevent the 
crusliing-in of the side plates by the bolts. These bolts 
secure wiring plates for both lift and drag wires, and 
also a box. built-u]) from two channel side.s and four 
flanged bridge pieces. The box serves to attach an inter- 
plane strut by a bolt through the upi>er end of the chan- 
nels and a drag strut can be fixed between the flanges 
of the side cliannels by suitable bolts. 

Fig. 5 is purely diagrammatic, in that no attempt has 
been made to proportion the various components to any 
likely set of loads. It indicates however a reasonably 
sound method of dealing with the joint problem on a 
spar of the ty|ie shown. Moreover, the component parts 
used in this type of joint are all of them such as can be 
easily made. The section of the side plate on the spar 
can i>e used for almost any joint likely to be needed on a 
spar having this particular web section. The channel 
which forms the side of the box is a section that can 
be used for nrany |mrposes and the bridge pieces which 
complete the box can be combined not only with the chan- 
nels shown but with other sections which it may be de- 
sired to attach to this or any other spar having flanges 
of the sanse over-all dimensions- 

It will be recognized that having once fixed on a par- 
ticular spar section to be use<l. very strict limits are im- 
pose<I on the type of fittings that can be used therewith. 

For this reason very careful svstematization of the 
work of detail design is necessary in machines of this 
type. When the first e.\perimenta1 machine of a new 
type is to be built in the usual wood-framet! style it is not 
unusual to start making major structural components 
long before all of the details have been drawn out- and 
to rely upon fixing up many of the minor fittings "on 
the job.” This method cannot safely be attempted in 
steel structures of the present type. Therefore draw- 
ing office work is considerably more expensive than with 
more conventional structures. Moreover, if each detail 
of each new machine were to be considered on its merits 
and designed accordingly, not only would the drawing 
office costs be very high, but new sections and new tools 


to produce them would be required for each new type. 

Thus those firms who have been responsible for this 
development have been forced to devise complete systems 
of constructions, which provide for the use of standard 
sections not only in the main members but also for the 
fabrication of as many details as possible. The difficul- 
ties which have to be overcome are great, and the cost 
of development has been high, but very marked success 
has been achieved. 

For the same useful load and the same strength, the 
steel framed machine can be made to have an appreciably 
lower structure weight than can any other type. More- 
over, if it is within the range of size and general type 
for which standardized sections and details already exist, 
it costs less to manufacture than does a wooden framed 
type- 

Where any considerable number of machines of the 
same type are required the overhead charges on the plant 
necessarv- and the increased design costs are easily cov- 
ered ami a cheaper and better machine is the result. 

The methods of manufacture necessary to product 
the components practically insure accuracy of dimensions 
and therefore complete interchangeability of spares. 
Moreover, the characteristics of the material secure free- 
dom from troubles due to warping, shrinkage etc. 

The Weight of Steel Wing.! 

As it is in the use of steel for wing structures that 
British practice differ.s most from that of other nations, 
it would be of interest here to give figures showing the 
weights of some representative examples of steel wings- 
Attempts to compare the structure weights of machines 
of different designs are unfortunately apt to be very mis- 
leading, owing to the enormous number of factors wliich 
have to be taken into account in instituting a fair com- 
parison and the difficulty is greater when figures 
for machines produced in one countr)’ are to be placed 
before designers of another country who are used to 
different methods of analysis, and to different standard 
requirements as to strength, etc. 

Fortunately it is possible to give some figures for a 
case where wing structures for the saine machine de- 
signed to exactly the same strength factors have been 
produced by the same firm. 

The machine in question is a braced biplane with two 
bays of bracing on either side, designed for a loaded 
weight of about 5.000 lb. with safely factors, computed 
according to British Air Ministry requirements, of 6 
with forward and 4.5 with backward positions of the 
center of pressure. The top wing has a span of 44 ft. 
and a chord of 7 ft., the lower a span of 44 ft. and a 
chord of 4.5 ft., giving a total area of 464 sq. ft. The 
detailed weights ol the two sets of wings arc: — 



It will be noticed tliat there is a substantial saving 
in weight in the spars and in the interplane struts. All 
other items arc the same in weight except for fabric, 
where the steel wings are 8 lb. heavier than the wooden 
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cases lieen divided by the designed factor with d 


wings. This is due to the official requirement that steel 
ribs sliould he fabric wrapped to protect the cover from 
chafing. On wings of larger chord a saving in weight 
would be shown by the steel ribs, in fact if this .sample 
were further analyzed it would probably be found that 
the steel ribs were lighter on the upper wing and heavier 
on the smaller lower wing than were the corresponding 
wooden ribs. 

The net result of the change to all-steel wings is a 
saving in wing weight of 75 lb. and a change of specific 
weight from 1.3 to 1.16 lb. per sq.ft, for the complete 
structure. 

No other comparison quite so complete is at present 
available but there are available a number of confirmatory 

Two single seater fighters ("pursuit ships” in .\meri- 
oan terms) built by another firm weighed, fully loaded. 
3.040 lb. (wood) and 3,OSO lb. (steel). The weight of 
the ^vo sets of wings was 392 lb. in wood, and 324 Ih. 
in steel, despite the faa that the safety factors of the 
steel wings were 8 and 6 as against 7 and 5 for the 
wootlen wings. 

.•\n attempt has been made in Fig. 6 to institute a com- 
parison between the wing weights of machines of all 
sizes built to British requirements with wood, steel, and 
duralumin as the main structural material. To over- 
come the difficulty caused by the variation in safety fac- 
tor called for in machines of ditferent sire and intended 
for different purposes, the actual wing weight has in all 


pressure forward. The variation in weight with this 
factor is not actually linear but within the limits covered 
by the e-xamples the error involved is not very great 
The wing weights thus divided have been plotted as a 



percentage of total weight against the total weight. 
There is a distinct tendency for the three tv|)es of con- 
struction to fall on separate curves, and the lowest of 
these corresponds to the mainly steel machine. 

The second article by Mr. Sayers on this subject will 
appear in an early issue. 
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Patent No. 1,714,847 — Internal-Combustion Engine. 
Harold Camines, Farmingdale, N. Y., ns.tignor to Eair- 
ehild-Comines Engine Corporation. Nezo York. X. Y. 
Ttoelve claims. 

Patent No. 1,712,705 — Airplane Consiriu-tion. Peter 
C. Kluse, Los Angeles, Calif. Two claims. 

Potent No. 1.712,812— Wing for .iircraft. .-Han 
Ernest Leofrie Charlton, Ratio Amyatt de Hoga Haig, 
and Helmut John Steiger, London, England. Piv." 

Patent No. 1.712,903— Aeroplane. Gustav Ploqer. 
Dell. Mont. Four claims. 

Patent No. 1,713.450 — Aeroplane Conslruclioii. Ed- 
ward L. Ruhl and Eva D. Ruhl, Chicago, III. Eight 

Patent .Vo. 1.712,104 — Airship Mooring Mast and 
Controls Therefor. John J. Crain. IVaterbury, Conn.. 
assignor to the IPalerbiiry Toot Coinpony, lyalprbiiry. 
Conn, Nine claims. 

Patent No. I.712J29— Mired .Airship Provided with 
Parachute. Guido Tallei. Rome. Italy. Four claiui.s. 

Patent No. 1.713.421 — Aeroplane. Joseph Cicco- 
ianni, Detroit, .Mich. One claim. 

Patent No. 1.713.473 — Safety Device for .Aeroplane^. 
James D. Lctcailen, Oneida, and Alonso H. I.ewallen. 
Chattanooga. Tcnn. One claim. 

Potent No. 1.713.749 — Truss Having a Plurality of 
Struts for the Wings of Aeroplanes. Claudius Dormer. 
Friedrichshafen. Germany, assignor la Dornier-Melail- 
4oii/eii, C.m.b.H. Friedrichshafen. Germany. Tw.' 
claims. 


Patent No. 1,713,874 — Airplane. Jesse C. Johnson, 
Delray, Fla., assignor to Johnson Aeroplane Corp., Del- 
ray, Fla. Four claims. 

Patent No. 1,7I4J75 — Runner far .Aircraft. Hugo 
Junkers, Dessau, Germany. Sir claims. 

Patent No. 1,713,759 — Internal Combustion En- 
gine. John F. Jnvin, Sacramento, Calif., assignor of 
one-fourth to E. S. Brainard and one-fourth to O. J-. 
Brainard, Sacramento, Calif. Three claims. 

Patent No. 1.713.814 — Exhaust Manifold. Giuseppe 
Mario Bellanca, Passaic, -V. J. Eight claims. 

Patent No. 1 .713,930— Pitch Indicator. I.awrence 
B. Sperry, Farmingdale, N. Y., assignor, by mesne 
assignments, to Sperry Gyroscope Co.. Inc.. Nnv York. 
One claim. 

Patent No. 1,712.309 — Parachute Pack. Herbert R. 
McCUntock. San Diego, Calif., assignor to mesne as- 
signments, lo Russel Parachute Company. Wilmington. 
Delaware. 21 claims. 

Patent No. 1.7I3J00 — Propeller and .Method of 
.Making Same. Thomas A. Dicks. Pittsburgh. Pa., as- 
signor, by mesne assignments, lo Pittsburgh .Screw & 
Ball Co.. Piltsl'urghi, Pa. Foiirlceii claims. 

Patent ,\o. 1 .714.804 • — Radiator for .Aeroplanes. 
Harvey C. Mummerl. Hollis. N. V., a.<signnr to Curtiss 
■Aeroplane & .Motor Co., /nr.. Garden City, N. Y. 
Four claims. 

Patent No. 1.714,842 — Radiator Shutter — Re.r B. 
Bcisel, East Hempstead. .X. I".. as.Mgiior to Curtiss 
.Aeroplane & Molor Co.. Inc.. Gorden City, .X. V. pour 
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Intercrystalline Corrosion 
of Duralu m in 

By Frank M. Bondor 

.\/as.’aelmsells Inslilule of Technahiiy 


“ * N ARTICLE on "The Dust Nuisance and Its 

yli Elimination" published in the December 12, 
A. 1928, issue of .XviATtON, recommends calcium 
chloride as a du.st-laying agent and states that it is not in- 
jurious to materials. There is no doubt that calcium chlo- 
ride is a good dust-laying material Imt calcium chloride 
and other chlorides, as well as calcium salts |iroinote in- 
tercrystalline corrosion of duralumin. Flying fields 
located in a dry climate are usually, to a great extent, 
free from corroding element, and therefore the use of 
calcium chloride on these fields would rec|uire that dur- 
alumin parts he protected against corrosive cotKlitinns. 

Duralumin, when brought in contact with corroding 
materials, shows a roughened or pitted surface and in 
addition to this common corrosion, aluminum alloys of 
the duralumin type are subjected to intercrystalline cor- 
rosion. The two types of corrosion inav occur simulta- 
neously, usually one or the other predominates. The 
Bureau of Standards has found from corrosion tests that 
ivTought alloys containing copper are more susceptible 
to intercrystalline corrosion than those having the copper 
replaced l:y silicon. Imt this is not true for the common 

Iinpurilles Con Be Eliminated 

The rapidity of corrosion is in a large extent due to the 
composition of the alloy, to its heat treatment, and tn 
the percentage of impurities present in the alloy. The 
intercrystalline corrosion due to impurities can lie dis- 
regarded because the impurities can he entirely eliminated 
if reasonable precautions are taken. 

Chemically pure aluminum is very much more resistant 
to corrosion than any of its alloys, and as the alloying 
elements are increased the resistance to corrosion is de- 
creased. 'J'he alloying elements commonly used are cop- 
per, manganese, magnesium, silicon, iron, chromium, and 
nickel. Overloaded duralumins are those containing alloy- 
ing elements other than copper, manganese, magnesium 
and silicon, aitd they are much more susceptible to the 
intercrystalline form of corrosion. .-An aluminum alioy 
containing iron is much more susceptible to intercrystal- 
line corrosion than an alloy that is entirely free from it. 
and the resistance to intercrystalline corrosion decreases 
as the iron content is increased. Chromium and nickel 
also promote intercrystalline corrosion ; of the t«n ele- 
ments, chromium is much more desirable than nickel in 
that it helps to refine the grains. 

Knerr has shown tliat the resistance to corrosion of 
duralumin in general is affected by the method of quench- 
ing used in the heat treatment. The Bureau of Stantlartls 
investigated this pnint further and found that cokl water 
quenching rendered sheet duraUmiin much less susceptible 
to intercrystalline corrosion than oil quenching or hot 
water (|uenching although the mechanical properties in 


general were scarcely affected by the variation of the 
quenching media. 

if duralumin is kept entirely free from corroding 
materials there is no danger of either common corrosion 
or intercrystalline corrosion occurring. Some materials 
cause more rapid intercrystalline corrosion than others. 
Samuel found that the action of a 25 per cent .solution 
of sodium chloride, potassium chloride or magnesium 
chloride was very rapid at room temperatures and was 
accompanied by the formation of bubbles coated with a 
white film of gelatinous aluminun hydroxide. In gen- 
eral all chlorides are the most active in producing inter- 
crystalline corrosion, lint calcium salts as well as most 
acids promote corrosion. 

The chemical reactions of the corroding media with 
the metallic compounds at the grain boundaries are not 
known, hut many theories have been advanced to explain 
the phenomenon. .V logical theory is the one advanced 
by Williams and Homerherg and has been verified in their 
investigation on the intercrystalline corrosion of steel. 
They heliet e that intercrystalline corrosion in duralumin 
progresses in the same manner as that of steel or brass, 
the only difference being in the corroding media. .Author- 
ities agree than if a part is under stress when in contact 
with corroding media the intercrystalline corrosion will 
he intensified. Williams and Homerherg believe that 
when the duralumin part is under stress and brought in 
contact with corroding media there is a rapid absorption 
of the media at the grain boundaries and corrosion 
jirogresses into the part along the grain boundaries as the 
metallic compounds are decomposed. 

The tensile properties are materially .affected by inter- 
crystalUne corrosion. Sheet duralumin may be decidedly 
embrittled, depending on the intensity of the attack by 
the corroding medium. The author believes that inter- 
crystalline corrosion is serious, regardless of the size of 
the cross section, due to a localization of stresses at 
points where the cross section is reduced due either to 
corrosion or tool marks. It is common practice today to 
reject airplane engine crankshafts on account of a 
scratch barely visible to the naketl eye. 

Protection of Duralumin 

'i'he methods used in protecting duralumin against both 
intercrystalline corrosion and common corrosion are 
\ aried and are governed by the severity of the conditions 
encountered. .An intelligent use of a protective coating 
will lead to a considerable saving in initial cost and main- 
tenance. and therefore the conditions under which an air- 
plane is to o]>erate should be thoroughly studied before 
a definite deci.'ion is reached on the type of |irotcctive 
coating to use. it is obvious that an airplane operating 
near or over salt water should lie much better protected 
titan one which is used for fiving in the interior. 


Idea/ Engineering Section 


Aluminum owes its stability to a great extent to the 
formation of a thin aluminum oxide film when a freshly 
cut or polished surface is exposed to ordinary atmospheric 
conditions- This fact has led to the development of a 
protective coating by intensifying the surface oxidation 
and is accomplished by tlie anodic o.xidation process. 
Skinner and Chubb were among tlie first to utilize the 
anodic process. Their best results were obtained by using 
a sodium silicate solution as an electroivte. It has been 
found recently that a warm solution of chromic acid as an 
electrolyte gives good results. The oxide coating ob- 
tained by the use of cliromic acid solution has a very 
smooth glassy surface and no visible cracks appear when 
the coated sheet metal is severely bent. If the oxide 
coating obtained by a warm solution of chromic acid is 
covert with a thin layer of grease by immersing the 
article in a solution of grease, such as lanoline or lard oil, 
in a suitable solvent like gasoline, it will be well protected 
ag;ainst atmospheric corrosion. A similar coating can be 
obtained without the anodic process by immersing the 
part for fifteen to thirty minutes in a hot solution, gen- 
erally containing a chromium salt and potassium bichro- 
mate- The results obtained vary with the solution used 
and the condition of the surface of the part. Tevis sug- 
gested an oxidation method whereby caslings or forgings 
of relatively large cross sections could be oxidized. This 
consists of covering the surface with a layer of cliroinatc 
or other easily reducible chromium salt by brushing or 
unmersing the part and then heating to a red lieat. 

Sodium silicate (water glass) has been found to give 
an appreciable protection to aluminum alloys. If the 
sodium silicate treated surface is baked at a temperature 
of 300 deg. F. for several hours it will give a protective 
surface that will stajid rather severe corrosion, such as the 
"salt spray.” The sodium silicate coating will, however, 
crack if the part is subjected to bending, but for parts 
that arc not subjected to bending such as alumimmi alloy 
carburetor parts this coating has a decided advantage. 

For severe corrosive conditions paint, varnish, or 
enamel coating appear to be the most satisfactory. The 
most commonly used coatings are of the three general 
types, clear spar varnish, aluminum-pigment spar var- 
nish and bituminous varnish. The liituminous varnish 
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is used for protection against severe corrosion. The var- 
nish coatings are used for protection against atmospheric 
corrosion. Both the pigmented varnish and the plain 
varnish will "blister" under severe corroding conditions, 
but this can be eliminated by giving them a protective 
coating of aluminum paint made with spar varnish. 

The objection to the varnish type of coating is that it is 
easily scratched and before such injury to the coating is 
remedied serious corrosion may set in. A very good 
protective coating can be obtained by rubbing the surface 
with a thill coating of adherent oil. Sudi a coating has 
to be renewed quite frequently but it stands up well under 
rather severe corroding conditions- The resisting proper- 
ties of an oil coating can be improved by dusting the oil 
film with alumin “bronze" ijowder. An oil coating has 
the advantage of being very flexible and easily renewed. 
Its disadvantage lies in that it is messy and will soil the 
passengers’ clothes. Another good scheme for iirotcciing 
the duralumin is to give it a periodic polishing. Polishing 
cleans the surface and causes the surface to flow and 
fill up any irregularities that may have occurred due to 
corrosion or other causes. Polishing is for all practical 
purposes as good as an oil film, but it must be done at 
least every three weeks or oftener. The disadvantage of 
polishing is that it is practically impossible to polish 
irr^yilar surfaces. 

Ollier Alcihods of Frolei lion 

The Schoop metal spray process fur protecting dur- 
alumin consists of spraying pure aluminum on to the 
duralumin part by means of a gun. This protective coat- 
ing has the disadvantage of being inelastic, and that the 
coating in spots may be bridged from one particle to the 
other without being in contact with the duralumin surface. 

The Alclad process developed by the Aluminum Com- 
pany of America offers the possible solution for tbe 
protection of duralumin type alloys. The exact process is 
not known but it is generally believed that it consists of 
hot rolling a thin sheet of pure aluminum to each side of 
the alloy sheet so as to weld the pure aluminum to the 
alloy. The Alclad process provide.s a protective coating 
that stands up very well untlcr severe corrosive con- 
ditions. Results of a corrosion lest arc .shown l>elow. 
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With the Pioneer Vibration Test Stand, our engineers 
study the efFect of vibration on aircraft instruments. 
The Pioneer Vibrotion Test Stand has helped us to develop Air- 
craft Instruments thot are immune to errors, as well os to the 
permanent detects caused by aircraft vibration. 

Our vibration test — and many others — must be passed by every type of 
Pioneer Instrument. This is but one of the reasons for Pioneer accuracy, en- 
durance and dependability. . . . Most of the vital parts of on airplane you 
cannot see. But Pioneer Instruments are a mark of quality — look for the 
Pioneer name or trade-mark on the instruments before you buy. 

PIONEER INSTRUMENT COMPANY 



THE PIONEER 

VIBRATION TEST STAND 
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N ight and day through the 
skyways of the world . . . 
“Wasp” and “Hornet” engines 
write new records of performance. 

Each twenty-four hours, carrying 
passengers and cargoes on exact- 
ing schedules, they fly a distance 
greater than around the glohe. 

The uninterrupted flow of power 
from these dependable engines 
has brought speed, comfort, and 
safety to aerial transportation. 

PRATT e, WHITNEY AIRCI\AFTCO. 

HARTFORD - - - CONNECTICUT 

Division of United Aircraft OTransporl Corporation 
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